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EDITORIAL 


DYES AND DISEASE. 


The first dye from coal tar was accidentally discovered many 
years ago by the English chemist Perkin. Perkin was attacking the 
then common problem of Continental chemists—searching for some 
means of producing the rare quinine from other than plant sources. 
Intense cinchona cultivation with increased quinine yield had not yet 
come to pass. It was in some of the coal tar fractions that Perkin 
hoped to find his quinine substitute and he worked diligently among 
his flasks and crucibles until he seemed to draw closer, closer to his 
answer. But the story goes that during one of his oxidizing experi- 
ments instead of getting the yellow liquid which he expected, there 
resulted, much to his chagrin and dismay, a lilac-colored fluid of 
great intensity. He was amazed at its high tinctorial powers. Like 
the real chemist that he was, he did not fuss and fume and sputter, 
but as the genius always does, he capitalized his misadventure—he 
recognized the possibilities of his accidental find. Further experi- 
ments convinced him of the unquestionable value of the color as a 
textile dye and he soon announced his discovery to the scientific 
world. 

Mauvine, the first coal tar dye was thus ushered in, and it 
was the beginning of a long trail of brilliant chemist-concocted dyes, 
exceeding in color and intensity even the products of nature’s own 
handiwork. Soon enough in the textile industries the natural colors, 
such as indigo, madder, purple of Tyre, and others, yielded to the 
more lasting and brilliant colors from coal. 

And thus for these many years industry has profited by an acci- 
dent which developed while searching for quinine, an instrument of 
medical science. Perkin indeed never did accomplish his original 
purpose. However, the trail which he blazed led to amazing regions 
and little did he dream as he contemplated his crucible of lilac liquid 


(319) 


| 
a JOURNAL OF PHARMACY 
Ft VoL. 96. May, 1924. No. 5. 
i 
oy 


Jour. Pharm. 


320 Dyes and Disease May, 1924. 


that it was the progenitor also of a vast array of medicinals, more 
valuable even than quinine, the great specific, for in the materia med- 
ica of today the coal tar dyes and similar compounds are occupying 
a most important place. Ever since Ehrlich formulated his side 
chain theories the dyes have been largely canvassed as potential 
specifics in the treatment of disease and his discovery that one of 
the acridines had a selective action for the trypanosomes led to much 
experimenting with that class of dyes. Not much came from the ex- 
periments, however, except perhaps the introduction of the flavine 
antiseptics. At one time it was hoped that they might prove service- 
able in the treatment of tuberculosis, but oddly enough although 
antagonistic to the germ in pure culture, in vitro, they seemed to 
favor its development in the body. 

The most astonishing results, however, have come from the use 
of these dyes as bactericides in and upon lung tissue. They seem 
to have a remarkable specificity for particular micro-organisms. For 
instance, gentian violet, well known to the practicing bacteriologist 
as the color used in connection with the Gram stain, will inhibit the 
growth of Gram-positive bacteria in a dilution that is too weak to 
cause any hurt to the tissue. Most of the bactericides and antisep- 
tics have been pernicious to the tissue as well as to the germ, thus 
affording to the tissue no chance to recover. But not so with these 
antiseptic dyes. 

Mercuro-chrome, one of the newest of the dye compounds, pos- 
sesses extreme diffusibility and has been employed for its ability 
to carry the germ-killing mercury to remote tissues. The use of 
mercuro-chrome as well as gentian violet in intravenous therapy 
marks a new epoch in the treatment of septicemia and bacterial 
invasion of the blood stream. Blood infections (so-called blood 
poison) caused by the pyogenic cocci had long been the night- 
mare of the internist and surgeon. Indeed, it had been considered al- 
most futile to attempt saving the life of a patient whose blood stream 
harbored the deady streptococcus, or its malignant cousin, the staphy- 
lococcus. But the current issues of the medical journals are report- 
ing dozens of heretofore hopeless cases that are given another lease 
upon life through the marvelous agency of these coal tar dyes. And 
this is probably but the beginning, for the possibilities for their use 
in medicine are diversified and endless just as the number and nature 


of the coal tar dyes as diversified and endless. 
Ivor GRIFFITH. 
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ORIGINAL ARTICLES 


HOUSEHOLD INSECT PESTS AND HOW TO ROUT 
THEM.* 
By Louis Gershenfeld, Ph. M., B. Sc., 


Professor of Bacteriology and Hygiene, Philadelphia College of Pharmacy 
and Science. 


There are many popular misstatements regarding insects, and 
similarly, misapprehension is found concerning the value of insecti- 
cides and closely related products. May I state at this time, that 
there are many inconsistencies noted among scientists relative to the 
important characteristics of these facts, but they are due more to a 
misconception of individual views, which are bound to be arranged 
shortly into a more uniform thought. 

Education and not medication is the slogan or motto of the 
country in its attempt to prevent disease. The destruction of agents 
spreading or causing disease is a function so important to the protec- 
tion of public health, that the materials and methods used must be 
known to be reliable and must be properly performed, not only by the 
practical and experienced sanitarian, but by the layman and general 
public as well. 

I will confine my talk to indicate as clearly and briefly as pos- 
sible the principal characteristics and properties of the commonly 
found insect pests, and the agents and methods employed to get rid 
of them, so that you, in your every-day routine, may be in a better 
position to intelligently practice the acts of sanitation, which, unfor- 
tunately, many are performing so haphazardly resulting in a loss of 
time, money, and at times in more or less faulty decisions or serious 
consequences. 

The insect pests, which will be considered, are the ones that are 
commonly found in the household, such as ants, bedbugs, carpet 
beetles, cockroaches, fleas, flies, mosquitoes, and moths. 

The important members of the latter are grouped under that 
large heading of “Arthropods,” and specifically under the sub-group, 
known as “Insecta.” It may be of interest to know, that in 1910, an 


*One of a Series of Popular Science Lectures delivered at the Philadel- 
phia College of Pharmacy and Science. 
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Insecticide Act was adopted by the Federal government and a number 
of regulations were incorporated. This act resulted in the formation 
of the so-called Insecticide and Fungicide Board, in whom there is 
vested the power of controlling the interstate traffic in insecticides 
and fungicides. 

With the inauguration of this act, the board has accepted the 
following as the definition of the term insect: 

“The term ‘Insect’ is understood to mean any of the numerous 
small invertebrate animals generally having the body more or less 
obviously segmented, for the most part belonging to the class Insecta, 
comprising six-legged, usually winged forms, as beetles, bugs, bees, 
flies, etc., and to other allied classes of arthropods, whose members 
are wingless and usually have more than six legs, as spiders, mites, 
ticks, centipedes, wood-lice, etc.” 

The term “Vermin” is widely misused. At one time and even 
today, it is restricted, by some, to small creeping animals, especially 
those classified under “Insecta.” The persistent use of this term 
has become so widespread that it has been constri'>1 to include al- 
most any animal that is harmful or even useless. It may be that 
after a better understanding of the relationship of the numerous pests 
and animals will be established, the term “Vermin” may be restricted 
to designate particular classes or species of animal parasites. 

With the exception of the fly maggots, the insects, previously 
mentioned, rarely cause disease in man directly (i. ¢., they themselves 
acting as the causative agents). They act mainly as intermediaries 
(go-betweens) in the transportation of agents, which cause disease 
in humans. As such, they act either mechanically or biologically. 
The mechanical method is practiced by the vast majority of insects. 
This merely consists in carrying organisms from infected material to 
man, or more frequently to foodstuffs and drinks, which are to be 
consumed by humans. Transmission by the biological method is prac- 
ticed by a few of the insects, the most important of which are the 
Tsetse Flies and various species of mosquitoes. The biological method 
consists in the insect biting an individual, and with the introduction 
of its saliva, there is carried along with the latter the specific caus- 
ative agent, which very quickly reaches the blood stream. 

Insects pass through many stages before becoming an adult. These 
stages, explained as briefly as possible, are (1) Egg; (2) Larva; (3) 
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Pupa and (4) the imago or adult. If insects undergo all of these 
stages, they are said to undergo a complete metamorphosis. If all 
the stages are not reached, an incomplete metamorphosis is the result. 
Example—Complete—mosquitoes, flies, roaches. Incomplete—Bed- 
bugs. 

It is my opinion based on practical experience and personal ob- 
servation, that of the pests named, the laity, in general, use prepara- 
tions to destroy the various types of roaches more than any other 
of the named insects. 


Roaches. 


Roaches are the commonest, most annoying and most disagree- 
able of the various pests, which are found in the household. The 
common English name, “The Black Beetle,” has been replaced in this 
country by the term “Roach” or “Cockroach.” The roaches belong 
to a very large family. Though it is estimated that there are several 
thousand different species (7. e., varieties) in the many parts of the 
world, it is fortunate that only a few (or to be definite—about four 
or five species) of these have become domesticated. The roach is 
primarily an inhabitant of warm countries. In the temperate zone, 
when found, it is generally observed during the warm seasons. For 
the same reason, the house roaches are found abundant in the neigh- 
borhood of ovens, fireplaces,in pantries, kitchens and generally, where 
the temperature is moderately warm, and preferably where moisture 
(i. e., dampness) exists. Known to the ancients because of their 
habit of shunning light, one will find that even today they still possess 
this trait. Due to their thin, flat, slippery, bodies, they are capable 
of finding their way into all crevices and places where they would 
be out of the reach of all enemies, and where their presence would not 
be suspected. Rarely making their appearance in daylight, and usually 
hunting for food in the dark, they will eat all sorts of substances, 
due to the fact that their mouth parts are strong and well developed. 
You yourselves may have come into the pantry suddenly during the 
night, turned on the light, and to your surprise found many of the 
pests hurrying off to their places of concealment. 

The male roach usually has two wings. These are less marked 
in the female, and in some species the latter may even be wingless. 
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It may be of interest to note, that the large number of roaches 
found are generally accounted for not necessarily to their rapidity 
of multiplication, but on account of their habit of preserving them- 
selves against the haphazard methods employed to destroy them, and 
due to the fact that there is a scarcity of natural enemies. Ordinar- 
ily, only one generation is produced each year. 

The spread of roaches into new homes, is more often due to 
their introduction with furniture, household goods, shipments, etc., 
rather than to their migratory instinct. There is little known re- 
garding the dissemination of disease producing germs by the roach, 
but it is thought by some, that they may be capable of assisting in 
the spread of the causative agents of the commonly observed Gastro 
Intestinal diseases: Typhoid Fever, Para-Typhoid Fever, Diarrhcea, 
Dysentery, and Asiatic Cholera. It is believed by some that they do 
this mechanically, contaminating foodstuffs and drink, after they, in 
their wanderings, have found their way over polluted sewage, dirt, 
filth, etc. 


= — — — 


ROACHES. ANTS (Termes flavipes). 
1. Periplaneta Americana; 2. Blatta Germanica; a. Queen; b. Nymph of winged 
3. Blatta Orientalis. female; c. Worker; d. Sol- 


dier. (All enlarged.) 


If we consider their numbers, one can safely say that they do 
not actually consume a large amount of material for food purposes. 
The great damage which they really do is the soiling of most all 
materials they come in contact with, by imparting a so-called “‘Roachy 
odor,” which is foul and persistent. When foodstuffs and substances, 
that cannot be washed and cleaned well, are so tainted, it becomes 
necessary in many instances to destroy them. 
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Bedbugs. 


It might be advisable to consider now another so-called bug, one 
which is very disagreeable, because of the well-known odor it ex- 
hales and commonly referred to as the “buggy” odor. This odor, due 
to a clear, oily, volatile liquid, eminates from various glands found 
in the bodies of these pests. The insect referred to here is the bed- 
bug. The presence of the latter is not necessarily an indication of 
negligence or uncleanliness, for even the good housekeeper at some 
time or other has had to guard against them, or even contend with 
them after all precautionary measures have been instituted. Bedbugs 
are capable of migrating from place to place. It is therefore not a 
common occurrence to find even the clean home infested from time 
to time. 

The bedbug has been associated with man as far back as rec- 
ords show. Pliny even mentions the marked medicinal properties 
possessed by these pests. Seven bugs ground up in water, he tells 
us, will arouse one from a fainting spell. We are told, that, even 
today, bedbugs are given as antidotes against fever and other condi- 
tions in certain parts of the world. 

Though there are many species of bedbugs, the belief seems to 
prevail today, that there is only one important species which attacks 
man, while the other species confine their attention to birds, bats, 
poultry, dogs, etc. In tropical regions, it is said that some of these 
species attacking birds, etc., may become a human parasite as well. 

The bedbugs are classified among a group of insects, all of which 
are characterized by possessing a piercing and sucking beak. Due 
to the frequent use of the latter, bedbugs have made themselves 
disagreeable pests. It is fortunate, however, that the bites of bed- 
bugs do not produce great pain or marked swelling unless rubbed 
or scratched. In some people, a stinging, hard swelling may how- 
ever be produced. 

Bedbugs are normally night prowlers. Though they display a 
degree of caution in their efforts at concealment during the day, it 
has been known that under stress of hunger, they will emerge from 
their hiding places in a well-lighted room at night, or even feed in 
broad daylight. They thrive generally in filthy environments, while 
their favorite hiding places are in cracks and crevices, especially in 
wooden bedsteads, under wall paper, between boards and similar 
places, for which their flat bodies are adapted. 
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Generally, it has been found, that human blood is the normal 
food of the common bedbug, though, experimentations have re- 
vealed the fact, that they may subsist on the blood of other animals. 
It is but seldom, that the bedbug adheres to the skin, while getting 
its supply of blood. It prefers to remain on the clothing. -Inas- 
much as it has been observed that a fresh supply of food seems to 
act as a stimulus for emptying the contents of the rectum, the find- 
ing of excrement on the clothing rather than on the skin, prevents 
to a great extent the contamination of wounds made by bedbugs. A 
single meal, which takes from five to fifteen minutes, and which 
distends the bug, giving it a round appearance, will require from 
five to ten days, before it is completely assimilated. Though the 
bedbug retreats to its place of concealment after partaking of its 
food, it may not necessarily wait until all of the latter is assimi- 
lated, but will come forth within a few days to feed again, so that 
in its stomach there may be found parts of several meals. 


| 
| 
BEDBUG (Cimex lectularis). HOUSE FLY. 


a. Adult female gorged with blood; b. Same from below; ) 
c. Rudimentary wing pad; d. Mouth pads. (a. b. 
Much enlarged; c. d. greatly magnified.) 


The statement that bedbugs can live under bark, moss, woods, 
logs, in dust, etc., arises from a misunderstanding. This miscon- 
ception is probably due to the fact that various stages of other in- 
sects have been mistaken for the bedbug. The presence of this in- 
sect in non-inhabited environments for long periods of time is due 
to its ability to survive without food for almost a year, perhaps due 
to the fact, that they store up a great deal of fat for use in time 
of famine. 
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The rate of multiplication of these pests varies depending upon 
food supply and environmental factors, as temperature, etc. Allow- 
ing the fact that there is a moderate degree of heat in the winter 
months, where bedbugs are found, one will find that there may be 
about four successive broods in a year. 

Bedbugs are strongly under suspicion as carriers of some com- 
municable diseases, but its exact role as a disease-carrier has not 
been satisfactorily determined. Bedbugs have been associated with 
many diseases in the tropical countries, but the evidence brought 
forth in the support of these insects as being transmitters of these 
diseased conditions, seems to rest on insecure foundation. Others 
have attempted to show that bedbugs may act as mechanical spreaders 
of other diseases. Bubonic Plague, Leprosy, Tuberculosis and cer- 
tain skin diseases have been said to be transmitted in a mechanical 
manner by these insects. 


Fleas. 


Perhaps of the house insects, fleas, when present, are one of 
the most troublesome pests. They are mainly annoyers of man and 
animals. As such they have in many instances rendered houses 
uninhabitable for a time, and caused considerable loss among poul- 
try, pets, etc. Fleas, however, transmit disease. Certain tropical 
and semi-tropical diseased conditions are perhaps transmitted by 
fleas, and the dread Bubonic Plague is now known to be transmitted 
almost solely through the agency of several varieties of fleas. Hun- 
dreds of species of fleas have already been described, most of them 
being of no importance to man, and seeming to prefer to live on 
some one particular animal, upon which they thrive. The exact 
identification of the species of fleas is not always a simple matter, 
but this can generally be determined, if the host and geographical 
locality are known, by the presence or absence of the so-called combs 
on the head and thorax. 

The life history of all fleas is about the same, possibly with 
little variation. They undergo a complete metamorphosis, that is, 
during its life four distinct stages are apparent—egg, larva, pupa, 
and adult. The fleas generally lay their eggs singly over a con- 
siderable period of time. These are deposited either in dust, in 
cracks in floors, under carpets, in the fur of animals, to be thrown 
off of the latter when they shake themselves or go to sleep. These 
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eggs are oval, whitish and relatively large, and are easily observed, 
when on dark colored cloths and objects. The eggs hatch in from 
three days to two weeks, depending upon the particular species and 
the existing climatic conditions. 

The larve are very active, avoid light, and feed on almost any 
kind of refuse, in cracks, carpets, in the nests or even the hair of 
animals. The duration of the larval stage also varies with tne atmos- 
pheric conditions, and with the particular species. This may under 
favorable conditions be a week, or under unfavorable conditions may 
be drawn out for several months. When ready to transform, the 
Jarve spin small, viscid, silken cocoons. 

The adult flea may emerge from this cocoon in from two to 
fourteen days, but under adverse conditions, the pupal existence may 
be extended for many months. Ordinarily, the life cycle of the 
commonly observed varieties of fleas is passed through within a 
minimum of three weeks. The life of the adult flea varies not only 
upon atmospheric conditions and food supplies, but also as to the 
particular species. Adult fleas feed on the blood only, and unlike 
most blood-sucking insects, they feed at frequent intervals. The 
capacity of the stomach of fleas is not great. They are very easily 
disturbed, and seldom complete a meal at one bite. The human fleas 
visit their host mainly at night, whereas others, like the cat and dog 
fleas remain in the fur of their hosts constantly. When well sup- 
plied with food, the adult may live from a month to a year, while 
with unfavorable weather conditions and improper food supplies, 
they rarely live over a period of two months. 

Whether it is accidental or incidental, it seems that a humid, 
warm climate or mild wet weather are ideal conditions for the suc- 
cessful development of these pests. Though it is a fact, that the larva 
and pupa require a certain amount of moisture, and that adults live 
better when some moisture is present, it should nevertheless be noted 
that excessive moisture is as detrimental to their existence as is 
excessive dryness. Banks of sand are ideal places, as the latter 
maintain moisture more uniformly. The important species 
which human beings come in contact with, are the human, dog, 
and cat fleas. Various species of rat and squirrel fleas may be- 
come accidental parasites of man, while the chiggers or sand fleas 
and the sticktight fleas are other members which may become hu- 
man pests at times. 
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Old carpets, straw mattings, old clothing, hats, dusty cracks 
in floor boards, etc., dirt and filth in corners, are generally the breed- 
ing grounds for the human flea or for the dog and cat fleas, which 
may have been spread about the home by pet animals. When no 
such breeding places can be found in the home, and fleas still per- 
sist, there is a possibility that they are being carried into the home 
by dogs and cats and other pets, and that the actual] breeding places 
may be in cellars, sheds, barns or under the building where these 
animals stray or visit frequently. 

The fleas commonly found on dogs and cats generally locate on 
the ears. In the case of chickens, they seem to attach themselves 
in clusters on their heads. Young chickens, when heavily infested, 
die very quickly. 

The Indian rat flea is the species most intimately associated 
with the transmission of Plague. It is however probable that many 
other species may transmit this disease. By colonizing on infected 
rats, fleas play an important part in disseminating bubonic plague. 
The destruction of the breeding places of rats will assist greatly in 
the extermination of many species of fleas. 


Flies. 


It may be of interest to note that, though the mosquito is of 
great importance, because it is instrumental in the spread of human 
diseases, it belongs to the same order in which the flies are found. 
The term fly includes many species. All of the latter have character- 
istics peculiar to themselves. The important members are the follow- 
ing, “Phlebotomus Flies,” sometimes known as “Sand Flies” or “Owl 
Midges,” which are known to be the sole disseminators of certain fe- 
vers in tropical and semi-tropical areas ; second, the “Black Flies,” or 
“Buffalo Gnats,” which in certain areas are the most common annoy- 
ers of domestic animals and man—not so much as carriers of any dis- 
ease, but due to the havoc which they cause directly when biting; 
third, the “Gad Flies” or “Horse Flies,” which are primarily of im- 
portance as blood-thirsty pests of domestic animals, and as mechan- 
ical disseminators of various disease germs, Anthrax being the most 
important one. Fourth, the “Tsetse Flies,” which, next to the mos- 
quito, are the most important of the biting flies. It is not only their 
biting power, but mainly their role as transmitters of African Sleep- 
ing Sickness, which puts sanitarians on the lookout for this mem- 
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ber. Fifth, the “Stable Fly,” which is annoying and often dan- 
gerous almost over the entire world. They have been found to 
be mechanical transmitters of various diseases. Sixth, the “Midges,” 
known also as “Punkies” or ‘‘No-See-Ums,” which, though not dis- 
ease carriers, are at times terrible pests; and last but not least the 
“Common House Fly.” 

The true house fly differs in one important characteristic from 
the other members, in that it does not bite. It will breed in horse 
or any other animal manure, human excrement, and in a great va- 
riety of decaying animal and vegetable matter. In favorable warm 
weather, a new generation may be expected within every two weeks. 
During the cold period of the year, it has been experimentally ob- 
served and practically proven that most adult house flies are really 
killed. There is no evidence to definitely show that flies, as adults, 
hide in cracks and crevices, and appear when conditions become fa- 
vorable. The only way in which house flies may pass the winter is 
either as larve in or beneath manure piles, etc., or in rare cases by 
continuous breathing in heated rooms or warm environments. The 
body, especially of the house fly, is covered with hairs and bristles, 
so that they readily become contaminated with microbes when crawl- 
ing over various materials. Bacteria and other causative agents of 
disease may be ingested by these pests, and live for long periods of 
time in their alimentary canal. Their visits to human foods result 
in the contamination of the latter either from the hairs, bristles, 
and body excrement, as well as in regurgitated matter. 

Other than the fact, that all flies are dangerous insects and im- 
portant factors in the spread of diseases, there is another way in 
which they may be a menace to health. The human body is subject 
to attack or invasion by the maggots or larval stages of some spe- 
cies of flies, resulting in a condition known as “Myiasis” ; Cutaneous 
Myiasis, being the presence of fly larve in the skin; Intestinal My- 
iasis, being the presence of fly larve in the intestines. The type of 
maggots which develop in or under the human skin is more apt to 
be observed in tropical or semi-tropical countries, where personal 
cleanliness is far below the standards we are apt to see in the many 
civilized countries. In like manner, one is apt to find that flies 
occasionally deposit their eggs in neglected wounds or exposed dead 
bodies. In some instances, one may hear of maggots in the ear. 
Intestinal myiasis, though not a common condition, is apt to be 
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found in humans, contracted by eating decayed fruits, vegetables, 
meats, cheese, pies, puddings, etc. Their effect in the intestines de- 
pends first on the species of flies; second, the numbers taken in; 
third, the individual’s susceptibility. There is no doubt that there 
are many cases of intestinal myiasis, but these are never known 
or suspected, because symptoms have not been pronounced. Unfor- 
tunately, the cases, which have been reported, have only been de- 
tected after much damage has been done. Prevention consists mainly 
in taking care that no decayed or partly decayed fruits and vegetables 
are used, and if foodstuffs cannot be well cooked, care should be 
taken in cleaning well all materials, especially raw fruits and vege- 
tables. 

The eggs of the house fly generally laid on horse manure, hu- 
man excrement, etc., will hatch, if conditions are favorable, in from 
eight to twelve hours. The number of eggs laid by an individual 
fly, at one time, average about one hundred and twenty, and are us- 
ually found together in clusters. The larve or maggots, which are 
produced, become fully developed in from eight to fourteen days. 
This period may be prolonged greatly by unfavorable weather condi- 
tions and improper food. They then change to pup, in which 
stage they remain for another eight to twenty days, when the adult 
fly will emerge. As in the case of life histories of all insects, there 
may be a prolongation of these periods due to unfavorable conditions. 
However, it may be said that under climatic conditions, as favorable 
as we have it here in the summer time, one may expect a new gener- 
ation to start every two weeks. 

From this, it may be seen that a single female fly may be re- 
sponsible for countless millions of flies during a season. One can 
therefore appreciate the necessity for methods of eradication, which 
are to be and should be practiced persistently during the early spring. 

The carriage of the causative agents of Typhoid and Para- 
Typhoid Fevers, Asiatic Cholera, Dysentery, Diarrhoea, from latrines, 
privies, and refuse, to food by fles is of more or less frequent occur- 
rence, and at times results in epidemics of these diseases. There is 
also strong evidence that Diphtheria, Scarlet Fever, Tuberculosis, and 
other respiratory diseases, Anthrax, Smallpox, the eggs of various 
parasites and worms, as well as the causative agents of some of the 
tropical diseases may be carried and disseminated by the fly. 
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Mosquitoes. 


Of the many insect pests, which are here considered, mosquitoes 
are perhaps the greatest enemy of man. Other than their impor- 
tance from a sanitary viewpoint, they cause considerable annoyance 
by their painful bites when attacking individuals. There are many 
parts of the country and of the world which are desirable either as 
permanent quarters, temporary camping grounds, hunting and sport- 
ing places, but which are practically closed and unsettled, on account 
of the presence of the mosquito. They are just as numerous in the 
cold countries, as in the tropics. In fact, it is claimed by many work- 
ers that the Northern Countries contain greater numbers of mos- 
quitoes, than is found in tropical areas. There is this to be said 
for the mosquitoes found in cold climates; they bite, obtain their 
supply of blood, which is their food, and then rest. The Northern 
Mosquito is not a carrier of disease. The mosquitoes found in trop- 
ical climates, in addition to the discomfort they cause by biting, may 
cause considerable worry, suffering and death, by depositing, as they 
bite, deadly germs, which remain to act as poisons to one’s system. 

Mosquitoes are members of the great insect order in which are 
found many pests, as the sand flies, black flies, midges, etc. 

Most of the members of the mosquito family are distinguished 
from the other pests, belonging to the same order, by the character- 
istic and conspicuous fringe of scales present on the hind margin of 
the wings. 

In a general way, the life histories of all species of mosquitoes 
are alike. There may be special characteristics in physiology or in 
habits, which are more or less present, so as to meet the existing 
conditions of environment, etc. The number of eggs, which are gen- 
erally oval in shape with various markings, will vary anywhere from 
twenty-five to several] hundred. Some lay their eggs singly, while 
others lay them in groups at one time. Some species, as found espe- 
cially in temperate climates, will lay their eggs on the open surface 
of standing or stagnant water, while other species found in the cold 
and tropical areas may deposit their eggs in dry places, which are 
soon covered with water. In the temperate climates, the eggs 
generally are hatched within twenty-four hours, while in the far 
north or in the dry, hot countries, the eggs probably do not hatch 
for many weeks or months, having been more or less acclimated to, 
or fortified by unfavorable climatic conditions. 


Household Insect Pests 333 


The eggs of mosquitoes only hatch in the presence of water, and 
it must be standing water. At first, they are very minute, but rap- 
idly obtain a length visible to the naked eye. The larve, developing 
from the eggs, are always aquatic. Most of the species possess a 
trumpet shape breathing tube, which pierces the surface film of the 
water, drawing in air, for, though aquatic, the mosquito larve or 
wrigglers, as they are known, are air breathers. Unless the water is 
well aerated, the larve make frequent trips to the surface, hang 
head downward, and breathing through their tails, obtain their air 
supply. In a water containing no dissolved air, and from which the 
air from above the surface is excluded, mosquito larve will die 
within a few hours. The length of time required for the mosquito 
to complete the larval existence depends entirely upon the tempera- 
ture. It will require anywhere from five days to two weeks, before 
the resting or pupa stage is reached. The pupz never eat, but are 
most always found, head upright, at the surface of the water, quietly 
breathing. The transformation into the adult stage may in some in- 
stances be a matter of a few hours, but in most species, from two 
days to a week, depending on the condition of the weather, are re- 
quired before a full-fledged mosquito is produced. 

The different types of mosquitoes exhibit great variability as to 
their food supply, where they hibernate, choice of breeding places and 
other habits. It may be of interest to note that recent investiga- 
tions have proven, that most all species of mosquitoes have some 
habits which are peculiar to themselves. For instance, we are cap- 
able of distinguishing between mosquito larve, the adults of which 
carry Yellow Fever, and those which carry Malaria, because the Ma- 
larial Mosquito larve lie almost parallel to the surface of the wacer, 
and Yellow Fever Mosquito larve hang nearly perpendicularly. The 
position of these two larve are just the opposite of the species oi 
the adult, when at rest. 

There are some species which breed in salt marshes, holes in 
trees, plants, and swamps, etc. Others have become domesticated, 
and may be found around the house laying their eggs in water 
troughs, flower pots, spittoons, buckets, bottles, or in any collection 
of standing water in or about the home. Some prefer clean water, 
others filthy water, and still others show no preference. Another 
important fact only recently recognized is that most mosquitoes sel- 
dom stray from their breeding grounds. It is a false impression, 
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which has led individuals to believe that mosquitoes are carried long 
distances by strong winds. This is only true of but a few species. 
The common salt marsh mosquito (the mosquito that made New 
Jersey famous), is perhaps the only comonly observed species of 
mosquito, which, though breeding in enormous numbers along marshy 
coasts of New Jersey, have been found to migrate inland. Some 
observers has even claimed these species have traveled as far as 
thirty or forty miles. With the exception of these salt marsh spe- 
cies, the kinds of mosquitoes you find in your home do not fly long 
distances, only under unusual conditions. You may be rest assured, 
that if there exists an abundance of mosquitoes, their breeding place 
is nearby, generally, within a few hundred feet of the environment 
which is infested. Any puddle of water, whether present in cess- 
pools, drains, street gutters, or rain gutters in or about the home, 


HOUSE MOSQUITO (Culex pipiens). RESTING POSITIONS. 
1. Egg mass; 2. Larva; 3. Pupa; 4. Adult. Hcuse m-:squito. Malaria mcsquito. 


pools, dirty containers and receptacles in the ne‘ghborhood, a pond, 
rain barrels or any other stagnant water on or near your premises, 
no matter how small or how foul, large or clear, is an acceptable 
breeding place for mosquitoes. It is therefore of the greatest im- 
portance to remember that the eggs can only develop with stagnant 
water about. No standing water means no mosquitoes. 

The male mosquito is generally a vegetarian and does not bite. 
It is the female mosquito that does the biting and damage to the 
human being. The male is differentiated from the female not only 
in the fact, that there is a difference in the construction of the pro- 
boscis (i. e., name given to the elongated projecting nose and trunk) 
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so that the male mosquito cannot pierce flesh, but one will generally 
find that the male has very bushy antennae (jointed feelers upon 
their heads), while the female’s antennae are very sparsely plumed. 

From a sanitary standpoint there are three different kinds of 
mosquitoes, which are important because they assist in the spread 
of disease conditions; the Anopheles Mosquito, transmitting Ma- 
laria; the Stegomyia Fasciatus or Aedes Calopus, transmitting Yel- 
low Fever; and Culex, transmitting Dengue and Filariasis. 

The Anopheles comprises a number of species, only some of 
which are capable of transmitting Malaria. Most all species are more 
or less domesticated, and are generally active only at twilight. They 
rarely wander about in bright daylight, nor in the darkness of night, 
though inside of homes, one may be bitten by them any hour of 
the day. The Anopheles may breed in almost any standing water, 
providing there are present miscroscopic organisms on which it may 
feed. The Anopheles, more commonly than other types of mos- 
quitoes, generally pass most of their time in or around their breed- 
ing place, and, as a group, they are incapable of any long flight, 
rarely even a few hundred yards. 

The mosquito transmits the diseases mentioned by what is 
known as the biological method. These diseases are caused by mi- 
crobes, invisible to the naked eye, which live and multiply in the 
blood of the person suffering from this disease. The female mos- 
quito, by sucking the blood from such a person, takes into its stom- 
ach the disease producing organisms which develop partially in the 
body of the mosquito. The microbes (which in this instance are 
specifically members classified among the animal parasites), when 
in this stage of development, which takes about ten days, may be 
found in the stomach, intestines, and salivary glands of the mos- 
quito. When the latter bites a person, it generally throws forth 
its saliva, so that it may dilute the blood, which ordinarily is too 
thick to be sucked up through the tiny tube in the bill of the mos- 
quito. During this process however, the disease producing microbes 
are also deposited in the wound, which is formed. These reach and 
multiply in the blood of the person bitten, and either, in them- 
selves, or by the poisons they produce, cause the symptoms of the 
respective diseased conditions. 

As far as is known, Malaria and the other diseases mentioned 
above are caused no other way, than being bitten by infected mos- 
quitoes. 
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The proof that Yellow Fever comes to us through its dissemi- 
nation by mosquitoes is the result of that never-to-be-forgotten and 
honored work of the American Army Yellow Fever Commission, 
which, before it was completed, resulted in the loss of three of the 
lives of America’s renowned and illustrious scientists, Drs. Carrol, 
Lazear and Reed. 

Yellow Fever is a disease, which is especially characteristic of 
seaport towns of South America and more or less common in South 
America, Africa, and most all tropical countries. Though the Amer- 
ican Commission has definitely shown how the disease is transmitted 
and disseminated, the causative agent of this disease is unknown. 
Unlike the conditions as regards Malaria, Yellow Fever can be trans- 
mitted by only one species of mosquito—the Aedes Calopus or 
Stegomyia Fasciatus. [Extermination of the latter means the eradi- 
cation of Yellow Fever. 

The Yellow Fever Mosquito is perhaps the most domesticated 
species known. Showing a decided preference for human blood, this 
pest has been long familiar to man, and rarely is found unless in 
the vicinity of homes. From long and close association, it has ap- 
parently learned to hide itself behind and under objects, and even 
in pockets, and in the folds of garments. In the early morning and 
during the afternoon, it rarely bites in the dark, but generally in 
lighted rooms, and seems to have the habit of crawling up under 
the clothing to bite, rather than attacking exposed surfaces. Even 
though Yellow Fever is not prevalent in many countries, there is 
constantly a danger of the introduction of this disease into places, 
where it has not previously been known. It becomes necessary at all 
times to consider the practical extermination of this mosquito, due 
to the fact, that there.is a possibility at times of its importation. 

Dengue or Seven Day Fever, as well as Filariasis, are diseases 
of tropical and sub-tropical countries. The causative agent of the 
latter is known, while the true cause of Dengue is unknown. 


Ants. 


There are many species of ants in existence, but in the western 
continents about twenty-five species have been observed, and only a 
few of these are to be found in the household. In this part of 
the hemisphere, they are found in the soil, during the warm seasons, 
and in heated homes. It may be of interest to note, that most of 
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the species of ants are practically of tropical origin. None of them, 
as far as is known, are disseminators of disease. Most of them 
are annoying, merely because of their presence and likelihood of get- 
ting into foodstuffs. One of these species, the so-called Carpenter 
Ant, is however, very destructive to household effects, especially to 
foundation timbers. 

Most of these species seem to possess the same habits and 
characteristics. The commonly observed ants are extraordinary 
workers. Their nests are more frequently in the garden, or other 
soil near the house, rather than within the home. 


Moths. 


Millers or moths, observed around the household generally pos- 
sess a buff color. The ones that are the chief offenders among 
fabric pests are rarely found directly around lights. The latter pre- 
fer darkness and therefore conceal themselves in clothing, cracks 
and dark places. The moths that are frequently found about the 
lights in the home are the ones that feed on vegetation on the out- 
side, rather than on household fabrics and their presence is really 
accidental, being attracted into the homes by the lights. 

It may be of interest to note, that the adult moth cannot feed 
on clothing, as it possesses imperfect mouth parts. Their main in- 
terest to the housewife is the fact that the moth lays its eggs upon 
the object it attacks, generally in or about clothing. From the eggs 
are hatched the larve or worms. It is the latter that cause the 
destruction. If conditions are favorable, the latve stage then 
passes to the pupa, and finally the adult moth is the result. One may 
therefore observe that the destruction of the adult moth will even- 
tually save clothing and other furnishings by the prevention of the 
laying of more eggs. 

The three most important and commonly found species of 
clothes moths are the ‘Webbing Clothes Moth,” “The Case Making 
Cloth Moth,” and the “Tapestry Moth.” 

The Webbing Clothes Moth is the most abundant and injuri- 
ous of these species, causing damage to clothing, furniture, all types 
of fabric, carpets, rugs, stuffings in animals, birds, in furniture and 
so forth. 

The Tapestry Moth is not so common in this country, as the 
other two species, and it is claimed that it prefers heavier and 
coarser materials, as blankets, felt, furs, and even wall paper. 
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The adult moth rarely lives more than three to four weeks. It 
however begins to lay eggs when only a few days old, and usually 
every day thereafter until a few days before it dies. As far as has 
been observed, the adult moth does not require or take nourishment. 
The eggs that are laid either singly or in groups of twenty or more 
are not individually as large as a common pinhead. They are very 
easily crushed and destroyed, shaking being sufficient to kill them. 
The eggs generally hatch best in warm weather in from four to 
eight days. In cold weather it may take from two to four weeks. 

The larve, which are formed after hatching, will vary in size. 
Atmospheric conditions and the nature of its food supply have an 
important influence upon the growth of the larve, the only devel- 
opmental stage in which the clothes moth damages fabric. There is 
no definite time limit which one can give as the requirement for 
further development. It may take as little as four and as long as 
twenty-four months before the pupa stage is reached. The food 
and environment govern the latter. The pupa stage will last about 
a week in warm weather and about two months during cold weather. 


CARPET BEETLE (Anthrenus scrophulavie). CLOTHES MOTH (Tinea pelli- 
‘ omella). 
a. Larva, dorsal view; b. Pupa, within larval skin; . : 
c. Pupa, ventral view; d. Adult. (All enlarged.) 
enlarged.) 


Carpet Beetles. 


3uffalo Moths, more frequently called Carpet Beetles, are 
closely associated with Clothes Moths in their destruction of house- 
hold materials. Though the larve are found most frequently be- 
neath carpets, they have been found to feed upon other articles, 
such as upholstered furniture, dried animal matter and articles con- 
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taining wool, fur, hair bristles or feathers. These pests are very 
distinct from the true Clothes Moth, being in reality a beetle and not 
a moth. Of the six species found, four have proven to be serious 
offenders in the household. The appearance of the adult stage of 
the most common variety of the Carpet Beetle is that of a small, 
broad, oval, insect, almost one-fourth of an inch long, covered with 
minute scales, and possessing a mottled black and white appearance. 
The adults generally are present in the fall. Eggs laid by the fe- 
males in convenient spots will hatch in a few days. The larve de- 
velop quite rapidly if the proper food supply and favorable atmos- 
pheric conditions prevail. The larve remain secluded in dark places, 
beneath carpets, garments and other materials causing destruction of 
the latter. Eventually the pupa stage is reached, from which the 
beetle emerges. When not engaged in laying eggs, they are attracted 
by the light, and also when flying about are apt to go through open 
windows, being attracted to flowers and certain plants. Ordinarily 
they reproduce once a year and not very abundantly. 

Closely related to the common Carpet Beetle, we have the Black 
Carpet Beetle and the Varied Carpet Beetle, which possess differ- 
ent color arrangements. They are not unlike the common Carpet 
seetle, in so far as their most important characteristics of general 
interest are considered. 

The other important species is the Furniture Carpet Beetle, 
which is well established in certain quarters of this country, and is 
a serious pest, destroying hairs, leather, linen and other coverings. 


Methods of Eradication. 


It is impossible to cover in more detail the complete life his- 
tories of the insects mentioned, due to the short period of time that 
has been allotted. May it suffice to say that in a sense, their lives 
are just as mysterious as ours. If you care to study them further, 
you will find that their work is just as wonderful and as interest- 
ing, and their actions are as unfathomable as that of man. The 
presence of the stinging insect on our bodies, or in our environ- 
ments, is primarily in the pursuit of food. The rest is merely inci- 
dental as far as the insect is concerned. But it is this incidental act, 
which has and is constantly causing such large economic and human 
losses to people of our own and other countries. Fields, gardens, 
etc., are devastated or seriously affected. Forests are made waste 
places, many environments are made uninhabitable. Thousands and 
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thousands die year in and year out, and a monetary loss of amounts 
which can hardly be determined is entailed, due to the destruction 
of materials and substances, let alone the great suffering and misery, 
endured by the afflicted and immediate dear ones—all this on account 
of just a few of the pests mentioned tonight. It would be impossible 
even to think or attempt to make an estimate of losses, if we should 
take into consideration other pests. 

But there is no doubt, that, to a great extent, much of this 
loss could be prevented by every housewife. It, of course, needs 
the hearty co-operation of all. 

It is unfortunate that many consider it a disgrace or a sign 
of uncleanliness to be visited by ants, bedbugs, roaches, etc. As 
has been pointed out, these may gain access to a dwelling not only 
because of their migratory habits, but they may be brought into the 
home along with any article coming from the outside. Failure to 
attempt to eradicate these pests are more often due to a mistaken 
sense of shame, rather than ignorance on the part of those in the 
dwelling. But whether it is an indication of shame or lack of com- 
mon sense, failure to institute immediate efforts towards eradication 
are to be condemned. 

The first important principle to keep in mind in ridding a place 
of insects is that if there is no food for them, they will not remain. 
If there are no breeding places, there will be no offspring. The 
whole problem of successfully combating many of the pests dis- 
cussed, is in finding and destroying the breeding places. These 
breeding places may be readily found, if one is familiar with the 
life histories of these insects. In most cases efforts directed against 
the adult insects are usually less successful in decreasing their num- 
bers, than if the same energy is spent in fighting their breeding 
places. 

Uniform cleaning up matters in the home, will materially les- 
sen the number of breeding places and in turn the number of in- 
sects. It may be best to use as a working principle that “To keep 
clean is better, cheaper, safer and more effective than to make clean 
after vermin and dirt have accumulated.” Dust and dirt allowed to 
remain in any place is soon covered with grease, and foci for breed- 
ing places are thus formed. Sweeping and cleaning can be made 
and should be made as dustless as possible. Remove the dust, don’t 
scatter it. Orderly arrangement of materials in closets not only 
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makes cleaning easier, but it becomes a simple matter to detect 
insects and their breeding places. Closets as well as cellars, base- 
ments, and other storage places should be regularly ventilated. All 
crumbs and food particles in the pantry, kitchen, etc., should be 
cleared away. All food should be placed in covered containers. Gar- 
bage, filth and dirt, should be kept in closed receptacles, and re- 
moved at frequent intervals. Decaying vegetable or animal matter 
in or near the house should be removed or treated with proper de- 
structive agents. Buckets, barrels or other receptacles in or around 
the home should be either covered, screened, or turned upside down 
and no stagnant water should be allowed to stand in or around the 
house. Roof gutters, cesspools, sewers and other traps should 
be examined frequently, to be sure they are not clogged, thus allow- 
ing the accumulation of water. Water in pans or troughs for do- 
mestic animals and pets should be changed frequently. 

It is advisable that carpets should not be tacked down to the 
floor. The latter as well as clothing and other apparel in closets, 
chests, trunks, etc., should be removed at least once or twice a year, 
shaken well, and allowed to receive the benefit of the air and sun- 
shine for a short period of time. Pets as cats, dogs, etc., should be 
provided with sleeping places that can be kept clean. It would be 
best to supply them with a blanket or mat to sleep on. The latter 
can be shaken frequently, thus preventing the collection of dust. If 
at any time a home is infested with the insects discussed this 
evening, it will be found best to burn the dust and refuse that is 
collected when cleaning, rather than throwing it in a container to 
be taken away. Cracks, and holes in floors, walls, around pipes, 
etc., should be filled in with suitable filling materials, Windows and 
outside doors should be screened, especially during the warm months. 
It is important to emphasize that this screening should be carefully 
performed, as it is not a common occurrence to find one will take 
the greatest precaution to screen the entire house, but windows and 
doors leading into the cellar or basement are overlooked. It is also 
advisable to be sure that the screens are so constructed that there 
should be twenty or more meshes to the inch, as otherwise the mos- 
quitoes may pass through the netting. Exposed foodstuffs, not only 
in homes, but also in shops selling food supplies, should be screened 
or otherwise covered, so that flies cannot gain access to them. In 
public places, the free use of electric fans will help keep flies away, 
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due to the fact that the latter cannot stand the draught which is 
created. 

Many of the points enumerated may either decrease the num- 
ber of insects and also lessen (as in the case of screening of food- 
stuffs), the danger of contamination. Undoubtedly the most efficient 
remedy to be practiced in undertaking the control and extermina- 
tion of household pests is in the prevention of the breeding 
places, or at least the making of the latter uninhabitable, and the 
destruction of the pests, before the adult stage is reached. Individ- 
ual effort along such lines is an absolute necessity, but an intelligent 
united, and organized action in a community may be essential to 
insure satisfactory or permanent relief. Without such united effort, 
reinfestations from adjoining property is always possible. 

Certain natural enemies of these pests are to be found in or 
around our homes. The house centipede and the common little red 
house ant prey upon bedbugs. Flies are also destroyed by the for- 
mer, by ants, certain beetles, Fungi and even by birds and bats. 
Birds, fish, dragon flies, spiders, toads, beetles, internal and external 
parasites devour mosquitoes. One can readily see that these natural 
enemies are as unwelcome as the pests themselves and have but lim- 
ited use, if at all, in any program to control effectively the house- 
hold insects discussed. They cannot be relied upon to do the work 
for us. Mention is made here of the existence of such enemies, 
merely to inform you of the destructive possibilities that exist in 
replacing some pests with their natural enemies. To cite a specific 
and important instance of this kind, would be to mention that suc- 
cessful attempts have been made by some in eradicating the Japanese 
Beetle (which is so destructive to our crops), by various natural 
enemies, that are not destructive to the latter. 

In spite of all the precautionary measures, as previously men- 
tioned, these insects may gain access and find their way into the 
household. Either through their migratory instinct or their intro- 
duction by hiding in materials to be shipped, premises may be tem- 
porarily invaded. If left undisturbed, their numbers will increase 
with almost unbelievable rapidity. Once these pests have become 
entrenched, determined effort is required to eradicate them. Unfor- 
tunately, an endless variety of control methods have been introduced, 
and a countless number of destructive agents have been exploited 
and advocated as part of the proper campaign to be assured of the 
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riddance of these pests. If the destructive agents offered for sale 
by some, and methods of eradication as advised were only partially 
as effective, as the results of the salesmanship or advertisements 
generally introduced, we would be rid of these pests by now. 

It cannot be stated too emphatically, that these pests can be 
eliminated from the home, providing the methods employed are rig- 
idly and intelligently enforced. Most failures are due partially to 
the use of inefficient methods, but more so to a half-hearted effort 
and easy discouragement, resulting in a haphazard and indifferent 
technique in enforcement. 

The use of baits, adhesive papers, traps, repellents, poisons and 
fumigation to control and destroy these insects that have gained 
access to houses are well known, and will be considered first. May 
I impress upon you that the use of these, though at times desirable, 
are but temporary conveniences. 

Unfortunately some of the most efficient of the above are agents 
and procedures that can be rarely used in a home. Baits containing 
various poisons are most effective for the destruction of many of 
these pests, but can only be used where children and domestic ani- 
mals are not about, and only by responsible individuals. 

A very effective poisonous bait for ants is to moisten a sponge 
or piece of bread with a syrup, made by dissolving an ounce of water 
and ten grains of arsenate of soda in two ounces of hot water. It 
has been found that some of the ants may carry the poisoned liquid 
back to the nest, resulting eventually in the destruction of the entire 
colony. The employment of this effective bait, if used with care, 
may replace the applications of the many insecticidal preparations, 
which, principally on account of the odor they impart, cannot be 
conveniently employed. 

Poison baits and poison preparations for flies are also common. 
Some of the latter are made with compounds of arsenic. The use 
of the latter, as mentioned, is attended with danger. In place of 
these, one will find that a weak solution of formaldehyde is very 
effective. Such a preparation can be made by buying some Formalin 
or Solution of Formaldehyde. One fluid ounce of the latter added 
to a quart of milk or sweetened water can be conveniently placed in 
glasses, saucers or small shallow pans in the doorway, in the pantry 
or wherever the flies are found. The United States Public Health 
Service has recommended the use of a solution of salicylate of soda, 
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made by dissolving one ounce of the powder to a quart of sweetened 
water. A piece of bread or other foodstuff may make the bait more 
attractive. 

Some have at times advocated the placing of phosphorous paste 
on the inside of small tubes of folded cardboard, paper, etc., as a 
bait for roaches and even other pests. Small dishes filled with mix- 
tures of equal parts of flour and plaster of paris, where roaches 
and other insects appear, have been found as another effective bait. 
It is claimed that the insect is soon compelled to drink water, which 
results in the hardening of the plaster of paris and death of the 
insect. 

It is important to remember, that, if baits are to be employed, 
they should be placed in environments, either frequented by the in- 
sect pests, or where they are apt to be present. Always be sure to 
place them in inaccessible compartments, so that children and pets 
may not reach them. It is also desirable that the baits should be 
distributed freshly and freely at frequent intervals. 


Trapping. 

The trapping of certain house insects is perhaps a very effec- 
tive procedure and is highly recommended where the use of poisons 
seem to be inadvisable. This method is to be desired and should 
be more commonly used, especially to assist in decreasing the num- 
ber of flies, rather than the use of adhesive and other types of fly 
papers, or swatting the latter with various implements. There is 
no doubt that the finding constantly of fly papers in or about a 
home or food shop tends to leave an impression, which is in- 
deed not desirable. In like manner, swatting the fly does not 
kill the eggs and merely assists in the distribution of any bacteria 
that may be present on the fly. If on the other hand, one resorted 
to the use of baits or fly traps, much more efficient results will be 
obtained with the expenditure of less energy, as well as a more neatly 
appearance in the particular environment. 

The traps are generally so constructed, that the particular in- 
sect may easily get into them, but cannot escape. Traps for roaches 
and especially for flies have been found very effective. There are 
many types on the market, but home-made devices are easily made. 
Ass a bait both for flies and roaches a mixture of three or four parts 
of water and one part of molasses, which has been allowed to fer- 
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ment, has been proven to be very attractive. The trap is baited daily 
and the catch destroyed by treatment with boiling water. It is im- 
portant that traps employed for flies should be constructed so as to 
permit plenty of light to appear from the top, as otherwise the bait 
may not be seen by them. 

Various devices for catching fleas and mosquitoes are available, 
but are not as yet employed extensively. 


Temperature Control. 


The possibility of temperature control in the eradication of in- 
sect pests from the household is of considerable interest, perhaps 
most effective, one of the simplest of methods, and one which is 
infrequently employed. In real cold climates, or in those localities 
where the winter is real cold and homes untenanted, having been 
used for summer residence only, if a temperature slightly below 
freezing is maintained constantly in infested houses for a few weeks, 
the eggs, newly-hatched young, and most of the adults of most alk 
the insects pests mentioned this evening would be exterminated. 

More efficient than cold temperatures, and a technique which 
can be more readily applied is the maintaining of high temperatures 
in households for destructive purposes. Temperature varying from 
115 degrees Fahrenheit and over is found sufficient to destroy 
quickly, fleas, flies, roaches, bedbugs and other insects and their 
eggs. The presence or absence of humidity is not apparently of 
much importance if this degree of heat is maintained. The super- 
heating of houses in summer or during other favorable climatic 
conditions, from 115 degrees to 130 degrees Fahrenheit is practical, 
will not affect household materials and equipment, and is most effec- 
tive for the destruction of insects. Clothing and other materials, 
that may be infested with either insects or their eggs, by being ex- 
posed in rooms for an hour at a constant temperature as indicated, 
or being boiled in water, if practical and convenient, or if exposed 
to the heat of hot irons, as in the process of laundering, will be 
quickly rid of these pests. 

In this connection, mention may be made, that the liberal use 
of hot water or live steam is a very effective method for the de- 
struction of both the active insects and their eggs. This may be 
used providing there is no danger in affecting furniture, fabrics, 
and other materials it may come in contact with. It is especially 
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convenient for the destruction of bedbugs in beds made of material 
other than wood; ants in the home and garden; moth eggs on fabrics 
and clothing that will not be injured by water; roaches, etc. 

The rays of the sun during the warm season can also be used 
to obtain the necessary degree of dry heat. The old-time custom of 
sunning clothing to kill clothes moths in fabrics is very effective 
and can be readily employed. 


Storage. 


The use of all kinds of cold storage, as a method of protection 
against injury by fabric pests of all kinds, is practiced extensively 
today. It is employed by dealers in upholstered furniture, blankets, 
curtains, robes, carpets, furs, woolens and other merchandise. Cold 
storage rooms or warehouses are today a part of the equipment of 
all well conducted business enterprises. The temperature that is 
maintained is rarely below 40 degrees Fahrenheit. It should be 
said that this temperature, if maintained constantly, will protect 
articles only during the period of storage. If the clothing or articles 
were not cleaned, brushed or aired thoroughly as they should have 
been, any larvz, especially of moths, which may be present will not 
necessarily be destroyed, but they remain inactive and incapable of 
causing injury. If refrigerated only for a few months, the larve 
in the clothing after removal from cold storage and subjected to 
warmer temperature generally die, but they may be found to become 
active. 

If the storage concern not only guarantees to protect articles 
during the period of storage, but also aims at the destruction of 
clothes moths in the articles intrusted to them, the latter generally 
are cleaned thoroughly and usually exposed suddenly to a number 
of changes of temperature, placing them first in a refrigerator for a 
number of days and then they are suddenly exposed for a short 
period in a warm room, returned again to the refrigerator, again 
to the warm room, and finally to the storage proper. These sudden 
changes from cold to warm temperatures and the reverse have been 
found to be effective in the destruction of all moths and many of 
the other forms of insect life. 

There are some merchants that are selling upholstered furni- 
ture, and clothing made of cloth, and wool in particular, which they 
claim are moth-proof. In some instances, a regular bond is distrib- 
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uted as a guarantee that the material is immune from moth damage. 
The raw material is treated by special processes, which is to pro- 
tect this from the activity of the moths. 

Inasmuch as the selling of material so treated is of recent oc- 
currence, it is perhaps best to wait and see whether such treatment is 
effective. It appears to me, however, that it will be a difficult matter 
to prove before a court that holes in garments, etc., are ones caused 
by moths. It is also not so many years ago, since they began to 
treat posts, and in fact all timber to be used for similar purposes, with 
chemicals, in order to prevent attacks of such wood by various pests. 
Today we know that this method is only partially effective, and that 
the timber, even though chemically treated, may be eventually de- 
stroyed by these pests boring in them. It is true that the average 
life of a garment is of comparatively short duration, but neverthe- 
less, we will have to wait for Mother Time to show and tell us whether 
chemical processes will keep cloth and similar material immune from 
moth damage. 

The layman is familiar with the so-called “Moth-Proof” Bags 
that appear on the market. They are employed for the storage of 
all kinds of wearing apparel, etc. Some of these are impregnated 
with an odor of tar or other volatile agents. The latter have no 
distinct advantage, other than imparting an odor in the closet or 
storage room. All types of paper are used, heavy, light, colored, 
and etc. 

It may interest you to know that any ordinary strong wrapping 
paper or even several thicknesses of newspapers are just as satis- 
factory. The value of bags or paper as protectors against infes- 
tation, especially by moths, is in the fact, that moths do not eat 
paper to get into clothing, carpets, etc., that may be wrapped tightly. 
Care must be observed that bags or other wrappings are not torn 
or unsealed, or that the folds of these are bent back, otherwise 
moths may crawl or find their way into the bundle. 

“Moth-Proof” paper bags or tight wrappings do not kill moths. 
It is therefore of great importance to be assured that all articles, 
laid away, are first freed of moths and their larve. Frequent brush- 
ing, cleaning, beating and aeration in the sun or even dry cleaning, 
if necessary, should be practiced. Special care should be given to 
the brushing of all seams, pockets, crevices, etc., during the clean- 
ing of such material. These then should be protected by being 
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wrapped in paper, or placed in tight chests, or sealed boxes, and ex- 
posed in any place without danger of infestation from without. 

Hats, clothing, furs, and other articles can be protected by 
cleaning and then placing them in unbroken cardboard boxes, suit 
or hat boxes, etc., and sealing the covers with adhesive tape or with 
gummed paper. 

The average trunk or chest is not tight enough to keep out 
moths. Cedar chests, generally, if well constructed are unusually 
tight. The characteristic odor, which is present, is due to a volatile 
oil, which adds to the efficiency of these chests, as it possesses some 
insecticidal value. It is however important that clothing, furs, skins, 
pillows, carpets, etc., should receive the same careful preliminary 
treatment before storage, as advised in preparing materials for wrap- 
ping, or to be placed in bags. 

Storage places as made in the home, in attics, basements, cellars, 
sheds, or in empty rooms should be orderly arranged and care ob- 
served in frequently removing dust and dirt. All windows and 
other openings should be screened and the compartments should be 
ventilated at frequent intervals. All boxes or packages, in which 
materials are wrapped for storage, should be preferably placed on 
racks or shelves raised from the floor. Newspapers, magazines, and 
other articles, which tend to absorb moisture and therefore impart- 
ing dampness to the environment, should not be kept around the 
house. If needed, they should be stored in tightly covered compart- 
nients. 

Insecticides and Fumigants. 

Undoubtedly the most efficient remedy for the eradication of 
the many insect pests (and their eggs), mentioned this evening, is 
to fumigate the house or rooms with hydrocyanic acid gas. This 
fumigant (7. e., gas or vapor used to destroy insects) has very little 
effect in the destruction of bacteria, but is the best insecticidal fumi- 
gant, and acts as a standard remedy against household insects. I 
. might add that rats, mice, and most all types of insect and animal 
life are also killed by its use. It seems to have the peculiar and 
fortunate property of causing all forms of animal life to rush forth 
from their hiding places, so that there is very little, if any, annoy- 
ance caused by the dead insects or animals putrefying in environ- 
ments of the home that cannot be reached. If pure materials are 
employed to generate the vapor (generally a mixture of sodium cy- 
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anide and sulphuric acid), the resulting product will not tarnish 
metal or bleach furnishings. 

This gas is extremely poisonous, and is fatal to human beings, 
if inhaled. This is the same gas, which, as the so-called “Lethal 
Gas,” was employed during the early part of February of this year 
to execute a prisoner, condemned to death, in the State of Nevada, 
One is therefore cautioned not to undertake this process of fumi- 
gation, unless it is understood in every particular. The careless and 
uneducated layman should not attempt its use. It is merely men- 
tioned here, so that you may know of its action, and if all other 
methods fail to rid an infested home, then Hydrocyanic Acid Gas 
snould be employed by an experienced worker, one who may be 
sent by any of the many Boards of Health, Sanitary Commissions, 
or private exterminating concerns. 

When this gas is employed, all humans and pets should leave 
the home. If the latter is attached and loosely constructed, it may be 
best to advise the neighbors to vacate their premises for a few hours 
or until the process is completed. All fires should be stopped im- 
mediately before fumigation is commenced. Liquids, moist foods 
or anything that might absorb the dry gas should be removed. At 
least six, but preferably twelve hours are required for the gas to 
do its work. 

The fumes of burning sulphur have also been advised as an 
efficient agent in eradication, providing the technique that is em- 
ployed is thorough and complete. 

‘The directions, which are more or less general ones, are to be 
observed not only here but when using any fumigant. They are: 


(i) Determine the cubic capacity of the room or rooms to be 
treated obtained by multiplying the length, by width, by the height, 
Use a proportionate amount of material. In the case of sulphur 
fumes, three pounds of powdered sulphur are employed for each 
1000 cubic feet of space. A hot coal, a little alcohol or benzine, 
placed in a depression made in the top of the sulphur is employed 
to start the ignition of the latter. The sulphur candles, which have 
a wick, can be used, wherever available. Failure with sulphur can- 
dles is often reported. This is due to the fact that a few candles will 
not be satisfactory to treat an environment, where more are re- 
quired. Remember the amounts required for each 1000 cubic feet 
of space. 
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(2) Arrange for the opening of doors and windows from the 
outside, so as to allow the gas to escape at the conclusion of fumiga- 
tion. 

(3) Close all ventilators, registers, fireplaces, and other open- 
ings, and seal all crevices and openings, either with cotton, waste 
rags or papers and adhestive tape. The door at the exit is treated 
from the outside, after the fumigation is started. This is done to 
prevent the escape of the gas during fumigation. 

(4) Cupboards, bookcases, drawers, etc., should be opened, and 
all articles should be thrown about loosely, so that the gas may 
reach them. 

(5) Select the proper vessels in which the gas is to be gener- 
ated. Shallow iron pots, three to six inches high and one to two 
feet in diameter, are preferably used to hold powdered or coarsely 
broken stick or lump sulphur. It is advisable that these vessels 
should be placed on bricks, the latter in turn extending out of water 
placed in a wide shallow basin or tub. 

(6) Allow a clear passageway to the door, so that the work- 
ers will be able to leave quickly. 

(7) The fumigant should be allowed to act for at least twelve 
and preferably twenty-four hours. 


Fumigants are only effective if all the above directions are care- 
fully observed and executed. It is my personal opinion that the 
laity rarely employ this technique with the required degree of care. 
On this account, fumigation in the hands of laymen is in many 
cases of little value as an effective measure for the eradication of 
household pests. It might be of interest to note, that the fumes of 
burning sulphur will tarnish metal and if moisture is present, as 
may be if the humidity is high, furnishings and other equipment 
will be bleached. An opinion seems to prevail among some, that 
the eggs of roaches and even bedbugs may not be destroyed by 
fumes of sulphur. 

Many seem to be impressed with the fact that Formaldyhyde 
Gas, being the most efficient, practical fumigant employed to 
destroy bacteria, will also be effective against insects. This is an 
erroneous view, AS FoRMALDEHYDE GAs WILL Nort KILL THE Com- 
MONLY OBSERVED HovusEHOoLD Pests. If in non-inhabited dwell- 
ings, formaldeyhde gas is to be employed to kill bacteria, and sul- 
phur or hydrocyanic acid gas is to be used to destroy insects, both 
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gases are not to be generated at the same time. One gas is to be 
allowed to act, and then after a lapse of twenty-four hours, the 
other gas is generated. 

Other gases or vapors have been experimented with, and are 
being employed by some to assist in the eradication of many of the 
household pests. 

Carbon Disulphide Fumes have been advocated as an efficient 
remedy for the destruction of moths, roaches, ants, etc., especially 
in trunks, closets, and small tightly constructed rooms and compart- 
ments. From eight to ten pounds of the liquid are required for each 
1000 cubic feet of space to be treated. Most all gases or vapors 
employed as fumigants are lighter than air. It is therefore only 
necessary to see that the gas is generated so that it may rise. Car- 
bon Disulphide Gas is heavier than air. This gas must be gener- 
ated by placing the liquid at the top of the compartment or near 
the ceiling of a room, and then allowing the gas to escape slowly. 
It then falls to the bottom, thus mixing with the air. Exposure 
should be for at least six to twelve hours. A temperature of at 
least 60 degrees Fahrenheit is required to obtain efficient results. The 
warmer the environment to be treated, the more effective will be 
the gassing. 

Carbon Disulphide is only valuable and applicable if the vapor 
can be confined. The gas is explosive, and every precaution should 
be taken to see that no fire is in or around the environment during 
the treatment. If a sufficient quantity of the gas is inhaled, various 
ill effects become apparent. The result may not only be merely 
that of suffocation, but distinctly poisonous in an operator who per- 
sists in remaining around the premises when dizziness has developed. 
The vapor also seems to have an effect upon heart action, and in- 
dividuals having any heart condition are therefore cautioned against 
using or being present when this gas is employed. 

Carbon Tetrachloride has been advocated as a substitute for the 
Disulphide. Like the latter, the gas is generated by allowing the 
liquid carbon tetrachloride to volatilize, by being exposed in dishes 
at the top of the compartment. The gas is heavier than air, is 
neither inflammable nor explosive, and does not possess the irritat- 
ing and poisonous properties characteristic of the fumes of carbon 
disulphide. It is however only about one-half to one-third as ef- 
fective as the latter. One would therefore have to use from twenty 
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to thirty pounds of carbon tetrachloride for each 1000 cubic feet 
of space. Though effective, this would make such fumigation very 
expensive. 

Vapors generated by burning powdered Pyrethrum Flowers or 
Insect Powder is said to be very effective for the eradication of 
roaches, mosquitoes and occasionally fleas. The technique to be 
used is identical as that employed when using sulphur fumes as a 
fumigant. The fumes seem to stupefy the insects, and the latter 
can then be swept up and burned. 

Fumes from strammonium or Jimson weed, Cresyl, equal parts 
of camphor and phenol (known as Mimms Culicide), and even 
dried orange peel are sometimes used as fumigants to assist in the 
eradication especially of mosquitoes. 

Powdered Jimson Weed, 8 ounces to each 1000 cubic feet of 
space, to which is added one-fourth of its weight of saltpeter (so 
as to make it burn more readily), will produce fumes that are non- 
poisonous to humans, will not injure furnishings or metals, and is 
said to be effective against mosquitoes. 

Fumes produced by burning four ounces of camphorated Phenol 
(equal parts of camphor and crystal Phenol or Carbolic Acid) to 
each 1000 cubic feet of space, in closed compartments, have been 
found effective in destroying flies and mosquitoes. 

All the fumigants mentioned thus far as only effective provid- 
ing the general regulations as given for fumigants are adhered to. 

The fumes of cresyl (obtained by burning one of the coal tar 
products), and of dried orange peel are of value as deterrents, rather 
than as destructive agents, against mosquitoes. By burning these, 
fumes are produced that are non-injurious to humans, do not affect 
household goods, and their work of driving mosquitoes away is per- 
formed without having the rooms vacated, and can be used to burn 
at night in one’s sleeping quarters. 

Disinfestation or the ridding an infested dwelling of insects 
should proceed in an orderly fashion. The layman generally prac- 
tices this spasmodically. A workable scheme is only successful, if 
executed systematically and continuously, after familiarizing one- 
self with the habits of the insects to be exterminated and obtaining 
a knowledge of the method to be employed in disinfestation. 

Many of the household insect pests display great intelligence in 
avoiding poisonous baits, traps, and in general seem to be more or 
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less endowed with the ability to avoid or guard against their ene- 
mies. On this account, baits, traps, etc., will not always accomplish 
the desired work expected of them. Temperature control methods 
are desirable, but are not used frequently. Fumigation is of value 
only in the hands of an experienced or careful worker. It there- 
fore remains for the layman to depend extensively upon the proper 
use of contact insecticides. The latter are powders or liquids, which 
are capable of killing insects, when brought in contact with their 
bodies. 

Bactericides or germicides are chemicals or drugs or solutions 
of the latter that will kill bacteria. 

Deodorants are chemicals or drugs that will remove impure or 
obnoxious odors. 

An insecticide may or may not be a germicide, and in like man- 
ner, it may or may not be a deodorant. 

Hydrocyanic acid gas and coal oil (kerosene) are very efficient 
insecticides, but they are not bactericides. Formaldehyde is an effi- 
cient bactericide, also a deodorant, but it is not an insecticide. In- 
cense and perfumes are deodorants, but are neither insecticides nor 
germicides. Carbolic acid, and cresol, on the other hand, are ex- 
amples of chemicals that are bactericides, insecticides and deodor- 
ants. 

In the selection of an efficient insecticide, the question is gen- 
erally asked whether a powder or a liquid is to be preferred. It 
is not always possible to give a correct answer. One would really 
have to know the particular pest for which the preparation is to 
be employed, as well as the environment which is to be treated. It 
may however be said that wherever possible and practical, a liquid 
insecticide should be used first, and then followed by a powder. 
The former can be sprayed or dropped into cracks, crevices, etc., 
and because of a free flow or a vapor that may be produced, a 
greater surface can be reached. Due to the rapid evaporation of 
liquid insecticides, they should be applied freely and frequently. In 
applying them, one should be sure that a large surface is reached. 
Spraying or squirting is only to be employed, when mopping or the 
application of the insecticide with a paint brush cannot be used. 
Many efficient insecticides are frequently proclaimed as worthless 
by individuals, who employ a faulty technique. As an example, less 
of an insecticide would be required to rid a bed of bedbugs, if the 
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preparation was applied with a brush. With such technique, one 
would be sure that all slats, tufts of mattress, etc., were reached. 
On the other hand, spraying or squirting, is but a guess affair; 
you may or may not reach all parts, where insects and their eggs 
may be and in addition their is greater waste of material. In like 
manner, floors, drawers, etc., can be treated best by painting, mop- 
ping or wiping the infested area with a cloth or brush moistened 
with the liquid insecticide. 

Kerosene or coal oil, benzine, gasoline and Carbon Disulphide 
in their order named are the most effective and most frequently used 
of the liquid insecticides. Care must be taken that these are em- 
ployed in such places that they will not be a fire hazard. 

Carbolic Acid or still better Cresol, a liquid obtained in the de- 
structive distillation of coal tar, can be added to the extent of from 
one to five per cent. so as to make a more effective and useful solu- 
tion. Some have advised adding about ten or fifteen per cent. of 
turpentine to the coal oil or kerosene before adding the cresol. Tur- 
pentine is not only in itself an effective insecticide, but will disguise 
somewhat the coal oil odor. 

Kerosene oil may be employed to destroy mosquito larve in 
stagnant pools by covering the surface of the latter with a thin 
film of the oil, or to be exact using one fluid ounce of kerosene for 
each fifteen square feet of water surface. This film is to be replaced 
after the coal oil evaporates. This procedure is to be carried out 
if the standing water, whether in a pond, swamp, etc., cannot be 
drained or filled in. 

Many of the liquid insecticides on the market, which are sold 
under various trade marks and fancy names, are essentially nothing 
more than kerosene, to which may be added cresol or a closely re- 
lated chemical, and the coal oil odor is disguised by the addition 
of any one or a mixture of the following oils, which in most in- 
stances possess some insecticidal properties themselves: oil of mir- 
bane, oil of sassafras, oil of Eucalyptus, oil of camphor, oil of 
wintergreen and oil of pine. There is this, however, to be said on 
behalf of these marketed products; that the coal oil used is gener- 
ally of a grade which is known as water white, and also one which 
possesses a high flash point. This is somewhat different from the 
grade of coal oil bought at the corner grocery store. The latter 
generally can become ignited at a lower temperature and most fre- 
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quently leaves a stain, when applied to clothing, etc. The water 
white grade generally is stainless, an effect especially to be desired 
if clothing, rugs, etc., are to be sprayed with a liquid insecticide. 

Strong solutions of Bichloride of Mercury have been advocated 
and recommended. Either a saturated solution of Bichloride of 
Mercury in denatured alcohol or a mixture of denatured alcohol 
and turpentine or a solution consisting of the following formula 
have been proclaimed as an efficient insecticidal preparation, espe- 
cially for bedbugs. 


pint 


This preparation, I have found very efficient in ridding cellars, 
garages, and similar environments of fleas and their eggs by mop- 
ping the floors, walls, etc., thoroughly with this solution. Care should 
be taken when using this solution, as it is very poisonous. 

It cannot be impressed too often that the liquid insecticides are 
to be used liberally; and are to be introduced freely by painting 
with a brush or mopping with a cloth wherever such procedure is 
practicable. No place is to be overlooked during the treatment, 
especially if there is a thought that these pests or their eggs may be 
present. 

It is advisable that the operation, which is employed, should be 
repeated at intervals of four or five days, for at least three succes- 
sive applications, so that any eggs that may have hatched during 
the intervening period may be destroyed. 

Instead of kerosene, water has been used to make a solution of 
Bichloride of Mercury, Carbolic Acid, and a mixture of soap and 
water has been used to dissolve Cresol. These watery solutions 
have been advocated as efficient insecticides. 

Various powders, as insect powder, etc., have been macerated 
with coal oil and to the resulting mixture, after filtration, there has 
been added one or more of the volatile oils to destroy the coal oil 
odor. There seems to be no added value to such preparations over 
plain kerosene, other than an increase in cost. 

The destruction of fleas on domestic animals is often necessary 
to do away completely with infestation by the latter. A solution 
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made by adding two teaspoonfuls of lysol, creolin or a similar misci- 
ble coal tar product to a pint of warm water may be employed as 
a wash to rid a host of fleas. This solution should be worked into 
the hair with a brush, care being taken that the entire body is 
reached, and that the eyes are protected. 

As good a remedy as the foregoing is a kerosene emulsion. This 
is a made by dissolving about a teaspoonful of washing soap shav- 
ings or soap chips in a quarter of a glass of hot water. When this 
is brought to a boil, it is removed from the fire, and about two and 
one-half teaspoonfuls of kerosene are added. This is agitated rap- 
idly, preferably with an egg beater. The kerosene will dissolve in 
the soap solution. If it should not dissolve, further heating, after 
placing the mixture in a pan of boiling water and additional agita- 
tion will be necessary. Enough water is then added to make a quart 
of the kerosene emulsion. Straight kerosene should never be used 
on animals as it will burn them. 

After the animal has been washed for about ten minutes in any 
one of the previously named solutions, they are removed and dried. 

In the case of pets, as cats, that are tender-skinned, the prep- 
aration should be washed out of the fur with soap and water imme- 
diately, after the animal is removed from the chemical bath, and 
then dried. 

Of temporary value in infested places is the use of a number 
of substances, that are known as repellants. The latter act by driv- 
ing the insect away, rather than destroying them. Oils of Penny- 
royal, Eucalyptus, and Wintergreen, etc., smeared on clothing, wear- 
ing apparel on or around beds, etc., are said to be efficient for the 
Criving away of fleas. 

Oil of Peppermint, Oil of Tar, Oil of Citronella, Oil of Penny- 
royal, Oil of Lavender, Spirits of Camphor, Oil of Cassia, etc., have 
been recommended as efficient remedies to be applied on one’s per- 
son, on screens, around beds, or in environments where mosquitoes 
are abundant, so as to drive them away. Some of the oils men- 
tioned have been recommended as repellants against flies, when the 
latter become an annoyance in a particular environment. 

There are many powders that will be mentioned that are also 
used as repellants. 

It has been my personal observation, that by opening your pro- 
gram in the eradication of insects by first using a heavy spray or 
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application of a cresol kerosene mixture, more insects are brought to 
light than were thought to be hiding. The spray is dangerous to 
them as it poisons their food and the air in their immediate environ- 
ment. Bedbugs, roaches, fleas, and other insects that are thus 
driven into the open from their places of concealment can be killed 
in a few minutes, by applying the spray directly upon them. It is 
now best to follow up this work by using a powdered insecticide, 
which will act as an internal poison, or probably clog up their 
breathing passages, eventually killing those that remain. This pow- 
der should be sprinkled in places, where it can be left undisturbed 
for a long time. It should be blown or sprinkled about by means 
of a blower, dust gun or dusting box in cracks, crevices, corners, 
on shelves or anywhere where the insects are likely to crawl. 

There are many pests which cannot be reached by powder in- 
secticides, as it is difficult to get these powders into the places where 
the insects may be found. This is especially true when trying to 
employ them in the eradication of bedbugs, and those insects that are 
always on the go, as flies, mosquitoes, etc. 

One of the most simple and effective powder insecticides is 
Commercial Sodium Fluoride. This chemical forms the basis of 
most roach powders on the market. It is either used undiluted, but 
most frequently there is added an equal quantity of some inert sub- 
stance, as flour, etc. Employed as a dusting powder in or around 
cracks, crevices, closets, etc., this powder, if used persistently, with 
frequent and free applications, will eventually rid badly infested 
environments of roaches. It has been claimed that Sodium Fluoride 
scattered frequently and freely on floors or blown about in infested 
places, will be found to be somewhat effective against fleas and other 
insects, as it has against roaches and ants. 

Persian Insect Powder, known also as Insect or Pyrethrum 
Powder, is another common remedy, which has been employed to 
assist in insect eradication. Its use as a fumigant, as an effective 
remedy against mosquitoes, was mentioned. As sold or as stored 
around the home, Pyrethrum Powder may become stale, and then 
possesses little or no value. When fresh, it is at best a repellant, 
and relief with its use can only be obtained if it is liberally and fre- 
quently applied. Some observers have advocated the sprinkling of 
this powder on floors, after coal oil, or cresol and coal oil, have been 
used, so as to assist in the eradication of fleas. It has also been 
claimed by some if this powder is fresh, it will destroy the larve 
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of moths in clothes if the latter are thoroughly dusted with the 
powder, and then placed in a tightly constructed chest or trunk, or 
wrapped well in unbroken paper. 

Borax also enters into the composition of many insect powders, 
especially roach powders, and this is to be used, as all other powder 
insecticides. A mixture of Sodium Fluoride, containing about 10 
per cent. of Borax, some flour, and a small percentage of sugar or 
powdered chocolate will make an ideal powder to be used for general 
insecticidal effect. 

Moth Balls or Powdered Moth Balls, commonly known as 
Flake Camphor and scientifically known as Naphthalene, is a well 
known substance employed for protecting materials against injury 
by moths and carpet beetles. A chemical similar in appearance to 
the latter, which is just as effective, but somewhat more expensive, 
is being used in some quarters as a new remedy in moth control. 
This is known as Paradichlorobenzene. Lump or Gum Camphor is 
used in the same manner, as the previously mentioned powders, but, 
strange to say, is in reality less effective. 

To get results from the use of these three powders, they must 
be used in tightly closed containers or environments. The fumes 
given off by slow evaporation must be confined, for if allowed to 
escape, its value is but limited, and generally is then only partially 
effective. At least one pound of these powders should be used to 
each ten cubic feet of space. If there is a possibility of the fumes 
escaping, as would be the case in loosely constructed drawers, closets, 
chests or trunks, from two to three times the amount given should 
be used. 

If carpet beetles persist beneath carpets or rugs, upholstered 
furniture, etc., the use of these powders cannot be depended upon. 
The best thing to do, if possible, is to fumigate with Hydrocyanic 
Acid Gas, Carbon Disulphide, etc., or one may repeatedly apply 
kerosene in the crevices and cracks of the infested areas. 

Flake Camphor rubbed in the fur of domestic animals will stu- 
pify and destroy fleas, that may be present. There seems to be no 
ill effect caused to the pet, except at times the animal may be made 
ill for a day or two. 

One of the best ways in ridding an infested home of fleas is to 
sprinkle or scatter at least five or more pounds of Flaked Naphtha- 
lene over the floor of an infested room. The latter is to be kept 
tightly closed for at least twenty-four hours. After this period, the 
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flaked camphor may be swept into another room, which is to be 
treated. This is very effective for the destruction of all adult and 
larval fleas. It is best to be sure that all eggs have been destroyed, 
by then washing the floor with one of the following, either kerosene, 
kerosene to which has been added cresol, a weak solution of Bichlor- 
ide of Mercury or hot soap suds. After the floor coverings are 
thoroughly aired and beaten, they should be sprinkled with either 
kerosene or freely with Alum, Pyrethrum Powder or Flaked Cam- 
phor. The free use of these powders is said to give very satisfac- 
tory results. 

In conclusion, it may be noted that there are many references 
in various books, magazines, and other literature to the insecticidal 
action of other powders, either chemicals, drugs or powdered parts 
of plants. Powdered Allspice, Black Cohosh, Black Walnut, Bone- 
set, Cayenne Pepper, Eucalyptus, Indigo Weed, Jimson Weed, Lav- 
ender Flowers, May Weed, Oleander, Pennyroyal, Quassia Chips, 
Red Cedar Leaves, Roman Chamomile, Sassafras, Tobacco, are but 
a few of the various powder insecticides that you may at times hear 
of. It may interest you to know the term “Insect Powder,” when 
used without qualification and therefore when used for label- 
ing, is under legal restriction, directed to be nothing more than the 
“Flower Heads of three particular species of Chrysanthemum,” 
one being the Dalmatian Insect Powder and the other two, so-called 
Persian Insect Powders. As general insecticidal agents, the list of 
powders just mentioned are practically worthless, as are many others, 
which are exploited before the public. Some of them, however, may 
be found to be somewhat effective in special instances for particular 
types of insects. Many of them depend upon their activity to the 
presence or liberation of an active volatile ingredient. It is usually 
difficult for the layman to ascertain, whether the latter is or is not 
present, as generally, the activity of these substances is practically 
nil, unless fresh. These are therefore not to be recommended to 
the housewife, either because of a lack of definite information re- 
garding their value, of only partial effectiveness, high cost, or im- 
practicability of application. 

Pain and irritation are frequently produced by the bites of mos- 
quitoes, fleas and bedbugs. The susceptibility of some people to the 
effect of these bites is much greater than that of others. Some sci- 
entists seem to feel that the human susceptibility is not as big a 
factor as the fact that there is a specific difference in the poison 
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causing the irritation or inflammation, as given forth by the differ- 
ent species of the same insect. 

In the case of bites, by ordinary mosquitoes, I recall having 
heard many a thoroughbred Jerseyman tell his summer guests that 
when a mosquito bites you, don’t interrupt her, let the mosquito 
get enough to satisfy her. He will go on further by telling you 
that if the mosquito gets a full meal, an irritation or inflammation 
that may be produced will be less painful and less swollen, than 
would be the case if she was interrupted. It may appear strange, 
if I tell you, that in a way this is to a large extent true. The belief 
for the correctness of this statement, lies in the probable reasoning 
that the poison which is at first deposited, is drawn back by the 
mosquito with the additional blood it takes as its full quota for a 
meal. 

Various different remedies have been recommended to alle- 
viate the pain caused by these bites. Tincture of Iodine if applied 
will be of considerable benefit in many cases of bites by mosquitoes, 
fleas or bedbugs. Care should be taken that this should not be used 
on tender skins or individuals having eczema. Carbolated vaseline, 
a 2 per cent. to 3 per cent. solution of Carbolic Acid, Lysol or simi- 
lar coal tar disinfectant, household ammonia, glycerin, spirits of 
camphor, alcohol and peroxide of hydrogen have been enthusiastically 
recommended by various workers. Each have their adherents, and 
it is not unlikely that their effects may vary, depending upon the 
insect or even species of insect that did the damage, as well as 
upon the individual who was bitten. 

One of the best known entomologists in the country, Dr. How- 
ard, has reported that he found the most satisfactory remedy for 
mosquito bites was to rub moist toilet soap on the puncture, and 
the irritation will be found to pass away quickly. 

The demand for relief due to the unnecessary waste, trouble, 
and even hardship, caused by the pests mentioned this evening, is 
becoming widespread and urgent. A campaign of education to de- 
mand or to increase public intolerance to these pests will assist greatly 
in organizing worthy, practical, sane, and united attempts in the 
eradication of these insects. It is my fond wish that you who are 
present this evening may be impressed with the importance of this 
topic, and I hope that you will do your share in your respective 
communities to get rid of these pests, which always inspire repul- 
siveness and dislike, wherever present. 
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THE IRON CONTENT OF SPINACH. 
By Aaron Lichtin, Ph. G. 


I. Introductory. 


The purpose of this investigation is: (1) to verify the meager 
data published on the iron content of spinach, and (2) to offer a 
quantitative method for its determination. 

While the value of iron in food, in organic combination, to the 
human body has been experimentally established,’ the iron content 
of many common articles of diet has not been the subject of thor- 
ough investigation. Therefore figures of iron content in food given 
in ordinary dietary tables are not considered by many as very accur- 
ate.2 Figures for the iron content of spinach given in dietary tables 
are those worked out either by Baussingault or Bunge. Those of 
Baussingault “are not sufficiently accurate to be of value at the 
present time,” * while that of Bunge is the result of one analysis of 
one sample of spinach.* No information is given regarding the 
kind of spinach used or details of the method employed. 

Spinach is widely used as a food. There are many varieties of 
spinach, some of which are more commercially important than others. 
Dehydrated and canned spinach are also becoming important com- 
‘mercially. Thirteen kinds of spinach have been used in preparing 
this paper, namely—New Zealand, Savoy, King of Denmark, King 
of Denmark or Antrovorsk, Norfolk Savoy, Victoria, Eskimo, Long 
Season, Long Standing, New Savoy, the dehydrated Cookellized, 
King’s Dehydrated and Del Monte (canned).° 

By far the greater part of spinach used in this investigation was 
furnished by Professor Schneck, Department Vegetable Gardening, 
Cornell University. 


II. Experimental. 


The edible portions were washed and then desiccated in a drying! 
oven to constant weight at a temperature varying from 95-97 degrees 


*Cf. A. J. P., Vol. 95, p. 155. 

4Sherman: Chemistry of Food and Nutrition, p. 301. 

* Sherman: Chemistry of Food and Nutrition, p. 287. 

* Zeitschrift fiir Physiologischen Chemie, Vol. 16, p. 181, 1892. 


‘Dehydrated samples furnished by Professor LaWall, P. C. P. & S. 
Some was purchased in open market. 


AY 
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C. Care was taken to avoid contact with metallic surfaces. The dried 
material was comminuted and incinerated in a silica dish protected 
from air currents and dust. The resulting ash was then weighed and 
stored in glass-stoppered bottles. A quantity of ash of each variety 
was carefully weighed in a tared Erlenmyer flask, and measured quan- 
tities of strong H2SO,4 (95.6%) and distilled water were added 
to each flask. The mixtures were kept boiling for one hour; after 
cooling the mixtures were filtered and the filters washed with dis- 
tilled water to make the filtrates measure 200 cc. (Table 1). 

A standard iron solution was prepared by dissolving 210 milli- 
grams of ferric ammonium sulfate in 50 cc. distilled water and 7.5 
cc. 20% HeSO,4, then oxidizing the ferrous salt with N/Io 
KeMne2Qg solution and diluting to 300 cc. Each cc. of this standard 
solution contains 0.0001 Gm. of iron, Three color standards were 
prepared by mixing A, 10 cc. for B, 1 cc. and for C, 0.2 cc. of the 
standard iron solution with 10 cc. N/1 KCNS solution and then di- 
luting to 100 cc. with 10% H2SQOxq4. 

Therefore color standard 


A contains 0.0001 gram of iron in 100 cc. of solution; 
B contains 0.0001 gram of iron in 100 cc. of solution; 
C contains 0.00002 gram of iron in 100 cc. of solution. 


As the standards deteriorated rather rapidly, a fresh color stand- 
ard was prepared for each determination. 

A portion of the acid extractions of the ash was each placed 
in a burette graduated to 0.1 cc., and allowed to drop into a Nessler 
jar (A. P. H. A. type, of the same internal diameter as the jar which 
contained the color standard), containing 10 cc. H2SQOx iron free, 
10 cc. N/1 KCNS and the water to make about 90 cc. The colored 
solution which was formed by the dropping of the liquid from the 
burette was compared and matched with 100 cc. of the nearest color 
standard (A, B or C). The quantity of liquid dropped was noted 
and the quantity of iron in the acid extraction calculated according 
to this formula. 


Gms. Fe in color standard X total acid 
Cc. acid extraction used in experiment 


= Gms. Fe in acid extraction. 
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ay, 1924. 
TABLE I. 
Weight of Weight Solvent 
Kind of Spinach Edible Part % Moisture of Ash % Ash Employed 
New Zealand (Cor- 
nell) 320.025 92.880 6.070 1.861 
New Zealand 407.767 88.488 12.125 2.591 HS 
(open market) 2804 
Savoy 044.550 92.810 14.820 1.685 
Norfolk Savoy 521.950 92.576 7.64 1.055 
A Savoy 737.100 91.770 8.315 1.105 
ing Denmark 
(Antrovorsk) 468.550 93-673 8.30 1.77% 
King Denmark 383.50 95.007 5.025 1.310 
Victoria 510.300 90.535 6.675 1.318 
Eskimo 456.500 93.830 5.305 1.175 
Long Season 440.200 92.358 6.685 1.519 
Long Standing eee 92.650 8.940 1.863 
urcnase 
Dry 
Cookellized 114.270 ? 21.45 18.776 
10.26 
Used 
King’s Dehydrated 33.705 ? 6.445 19.087 
Del-Monte 828.94 Gm. | 93.225 15.25 1.839 
(canned ) 
se 
TABLE II. 
Indicating Results of Iron Determinations. 
Gms. Raw 
Maximum 
Color | cc. Ext. | and Min- 
nd of spinac Standard} Used imum In- 
in Extract |Part) Rep- Each Kind 
dications 
B 1.45 | 0.013793 | 326.025 | 0.004231 
a { A 12.5 | 0.016000 | 326.025 | 0.00489 \ 0.00556 
Br 2 0.018181 | 467.767 | 0.00371 } 
New Zealand B2 1.5 | 0.013333 | 467.767 | 0.00285 0.00328 
(open market) B 0.5 | 0.040000 | 944.550 | 0.00421 \ 
Savoy {| A 4.5 | 0.044444 | 944.550 | 0.00471 | f 0-00446 
Bi 0.8 | 0.025000 | 521.950 | 0.00478 
Norfolk Savoy { B2 0.9 | 0.022222] 521.950 | 0.00425 } 0.0045! 
Br 1.15 | 0.017300 | 737.100 | 0.002333 ; 
New Savoy { B2 0.9 | 0.022222 737-100 o.ongot \ 0.00267 
: B 0.5 | 0.040000 |} 468.550 | 0.00831 
yj eee A { A 5.2 | 0.038461 | 468.550 | 0.00820 \ 0.00825 
: B 0.75 | 0.026666 | 383.500 | 0.00605 
King Denmark A 6.50 | 0.030769 | 383.500 | 0.00802 } 0.00748 
: . B 0.75 | 0.026666 | 510.300 | 0.00522 68 
Victoria { A 79 0.025316 510.300 0.00495 } 0.005 
; B .25 | 0.032000 | 456.500 | 0.00701 
Eskimo { A 0.65 | 0.030769 | 456.500 | 0.00674 } 0.00687 
I 0.6 | 0.033333 | 440.200 | 0.00757 
Long Season { B2 0.8 | 0.025000 40.200 0.00567 0.00662 
B 0.45 | 0.044444 | 481.950 | 0.00922 
Long Standing { A 5.1 | 0.039215 | 481.950 | 0.00813 } 0.00867 


Average % 0.000507. 
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The average figures obtained by this method, excepting the 
dehydrated and canned samples, were checked by titrating with 
KegMngQg solution. Ten cc. of the acid extraction of each sample 
were mixed together, after reducing the ferric salt to ferrous salt 
by means of metallic zinc, and titrated with N/10 KgMn,QOg solu- 
tion in the usual way. 


TABLE III. 
Titrations. 
Gms. Raw 
ce. Extract Material N/10 Gms. Fe 
Used Sol. Used Indicated 
IIO 287.915 2.3 0.0128432 0.00465 i 
110 287.915 2.5 0.0139600 0.00570 ay 
Average % for both methods 0.00512. 
Dehydrated Samples. 
. A | 23.35 | 0.008570| 54.676 | 0.01568 
Cookellized { B 2.20 | 0.009090} 54.676 | 0.01662 0.01615 
. B 5.90 | 0.003389] 33.765 | 0.01001 
King’s Dehydrated c 1.25 | 0.003200] 33.765 | 0.00048 0.0975 
Canned Samples. 
I 4.2 | 0.004651 | 604.438 | 0.000760 
Del Monte B2 | 4.35 | 0.004551 | 604.438 | 0.000752 


III. Conclusion. 


Spinach, one of the staple articles of our diet contains iron. 
With an average dish of about 100 grams one consumes about 5 
milligrams of iron. The iron requirement of the average human is 
estimated as 15 milligrams per day. Spinach can be made to con- 
tribute a considerable share of this requirement if added regularly 
to the diet. 

Of the market varieties Long Standing is richest (0.00867% ) 
and New Savoy is poorest (0.00267% ) in iron. The average of con- 
tent of truck Spinach in this investigation is 0.00512 per cent., of 
dehydrated 0.056832 per cent., of canned .000760 per cent. 


1545 South Seventh Street, Philadelphia. 
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MICROSCOPIC DETECTION OF SOME FORTIFIED 
MILKS. 


By David Wilbur Horn, Ph. D. 


Milks are today being fortified by the addition of condensed 
milk products. The quantities added are too small to respond to 
Evenson’s test,t which depends upon the development of a yellow 
color when the curd is acted upon by a 5 per cent. solution of so- 
dium hydroxide. In fact, Evenson offers his test for such mixtures 
as contain 10 per cent. or more of condensed milk products. 

Since 1908 the writer has examined some thousands of milk 
residues microscopically, and during the last year has repeatedly ob- 
served that the microscopic appearance of centrifugal residues from 
milks is sufficiently characteristic to enable him to detect many for- 
tified milks. Recently I had the opportunity to work upon known 
commerciallly fortified milks which had had only 20 quarts of 
condensate added to 1200 quarts of normal milk. Even at this 
dilution the results are definite, and the fortified milks were readily 
identified. 

The general laboratory procedure is according to Stewart’s lac- 
tocrit method? as modified by Hill and Slack. The milks are cen- 
trifuged 10 minutes at 2000 to 2100 revolutions per minute in glass 
tubes closed at the bottom with rubber stoppers. Smears are made 
from the residues adhering to these stoppers, allowed to air-dry, and 
then stained with methylene blue. A solution made from 1.25 grams 
of the dye and 60 cc. of wood alcohol is used, because it fixes the 
smears at the time it stains them. After washing and air-drying, 
the smears are examined using a one-sixth inch objective and a 10x 
eye-piece. Numerous foreign bodies have been observed thus in for- 
tified milks that cannot be found in residues from normal raw milks 
or normal pasteurized milks. In their appearance these foreign 
bodies are suggestive of minute starch grains, and are readily dis- 
tinguished from minute fat globules by their irregular forms and the 
fact that they take some of the stain whereas the fat globules 
remain colorless. Sometimes these foreign bodies give the visual 


* Journ. of Dairy Science, January, 1922. 
"Journ of Inf. Diseases, Sup. No. 2, February, 1906. 
* American Medicine, IX, No. 12. 
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impression of collapsed spheres, after the manner of red blood cells, 
but they are much smaller. When such smears are compared by 
the naked eye with smears from normal milks they seem usually to 
exhibit a mat surface, relatively lustreless and rough. 

In some instances the centrifugal force has produced visible 
deposits (of white solids) from the fortified milks. This fact sug- 
gests the reason why the microscopic detection of such milks is pos- 
sible; unless all the colloids of milk are reversible colloids, the 
deposition of such as are not reversible must be expected when a 
sufficient centrifugal force is exerted upon the fortified milk. Colloidal 
gel particles thus thrown down and dried might naturally be ex- 
pected to vary in exact form and size while still showing general 
similarity. 

This microscopic test is readily made a part of the routine ex- 
amination of milks,* and it is definite and sensitive. Whether or 
not there are commercial fortified milks that it will not detect will 
be answered most promptly through extensive use. 


Bryn Mawr, Pa., March 30, 1924. 


MICROCHEMICAL TESTS FOR HEXAMETHYLENE- 
TETRAMINE. 
By Henry Leffmann, M. D., Ph. M. 


In the Bulletin of the Pharmacy Society of Bordeaux (1924, 62, 
3) Denigés reports a number of tests of this substance suitable for 
the detection of very small amounts. His procedure is briefly to 
dissolve a small fragment of the sample in a mixture of 1 volume of 
alcohol and 2 volumes of chloroform, and allow this solution to 
evaporate on a microscope slide. Hexagonal crystals are formed, 
visible under moderate magnifying power. Different portions of the 
deposit are touched with solutions respectively of Tanret’s reagent, 
iodine in potassium iodide, mercuric chloride, mercurous nitrate and 
silver nitrate. These reagents produce more or less distinct colors 
and crystalline forms. Practically identical results can be obtained 
by dissolving the substance in water and using single drops with a 
drop of each reagent. 


“Described in Standard Methods for the Bacteriological Examination of 
Milk, Amer. Pub. Health Assoc., 1910. The description of the Hill-Slack- 
Stewart method’ has not been included in the editions of 19021 and 1923. 
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An equally delicate and, I think, more convenient method is 
as follows: A small fragment of the substance is dissolved in a 
drop of water, a drop of strong hydrochloric acid added and then 
a couple of drops of fuchsin-sulphurous acid solution. In a few 
minutes the liquid acquires a bluish tint if hexamethylenetetramine 
is present which deepens very much in about twenty minutes. 


RESEARCH LABORATORY, PHILADELPHIA COLLEGE 
OF PHARMACY AND SCIENCE. 


GEORGE M. BERINGER. 
Remington Honor Medal List, 1924. 


The 1924 Remington Honor Medal, the highest distinction in 
American pharmacy was recently bestowed upon Mr. George M. 
Beringer of Camden, N. J., formerly Editor of this Journal. The 
presentation ceremony took place at a dinner given in Mr. Berin- 
ger’s honor at the Robert Treat Hotel, evening of April 14th, and 
was attended by leading pharmacists and chemists from many 
states. 

President-elect Charles W. Holton of the American Pharma- 
ceutical Association, welcomed the guest of honor and the visitors 
to Newark and introduced President Henry B. Smith of the New 
York Branch of the A. Ph. A., who was the chairman of the oc- 
casion. Mr. Smith complimented Mr. Beringer for his great work 
in behalf of Pharmacy during the past forty years and then intro- 
duced the other speakers of the evening, all of whom had assigned 
to them a special topic covering some phase of Mr. Beringer’s ac- 
tivities. 

President H. V. Arny of the American Pharmaceutical Asso- 
ciation, spoke on “Beringer, the Organization Worker,” and called 
attention to his great service in state, national and local organiza- 
tions, referring particularly to his long service in the American 
Pharmaceutical Association and the fact that he had been president 
of that body as well as of the National Pharmaceutical Service 
Associaton which was organized during the war to endeavor to 
secure proper recognition for pharmacists in the Army and Navy. 

President Daniel H. Hills of the New Jersey Pharmaceutical 
Association, spoke on Mr. Beringer’s activities as a retail pharma- 
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cist. Dean Charles H. LaWall of the Philadelphia College of 
Pharmacy and Science, referred to Mr. Beringer’s contributions 
to Pharmaceutical Science and Education. He laid special stress 
on the many-sided activities of the Medallist and on his great in- 
sight into all of the scientific, educational and commercial prob- 
lems of Pharmacy. Editor Eugene G. Eberle of the Journal of the 


GEORGE M. BERINGER. 


American Pharmaceutical Association spoke on “Beringer, the 


Journalist,” and referred to his influence on pharmaceutical jour- 
nals through the AMERICAN JOURNAL OF PHARMACY of which the 
Medallist had been Editor for four years. Honorable Edwin G. 
C. Bleakly, former City Solicitor of Camden, N. J., spoke on “Ber- 
inger, the Citizen,” and revealed the high esteem in which Mr. 
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Beringer is held by his fellow townsmen and called attention to 
his service to his community in various civic matters. 

Dr. Jacob Diner, Senior Past President of the New York 
Branch of the A. Ph. A., presented the medal to Mr. Beringer in 
a short address recounting the reasons for the well deserved award 
to Mr. Beringer. In accepting the medal Mr. Beringer gave a 
splendid address in which he spoke of some of the circumstances 
in his life which influenced the selection of Pharmacy as his life 
work and he made a plea for further advancement and purifica- 
tion of the profession by insisting on high ethical standards from 
those who enter the profession. 

Over eighty friends and admirers of Mr. Beringer from New 
York, New Jersey and Pennsylvania attended the dinner. 

Commenting upon this award the Public Ledger of Philadel- 
phia in a leading article writes: 


“Hundreds daily pass little shops tucked in among more 
luxurious buildings and the thought must frequently occur to 
the passersby concerning what transpires behind those mys- 
terious doors. It is in places of this kind, however, that his- 
tory is made, strides in medicine take place and science is 
advanced. 

“Little do the hundreds, who daily pass the unpretentious 
building at Fifth and Federal Streets, Camden, realize that it 
is there conspicuous service along pharmaceutical lines been 
rendered and for which the Remington Honor Medal, the 
highest distinction in American pharmacy, was recently be- 
stowed. 

“This medal is awarded each year to that member of the 
pharmaceutical profession, who, in the opinion of a commit- 
tee of judges, has advanced it in scientific work, or in edu- 
cational or industrial field. It was established six years ago 
by the New York Branch of the American Pharmaceutical 
Association in honor of the late Dr. Joseph P. Remington, who 
for many years was dean of the Philadelphia College of Phar- 
macy and a leader in pharmaceutical work in America. The 
jury of award consists of the ex-presidents of the National 
Association. 

“At the annual meeting of this committee, held last week 
in Newark, the name of Dr. George M. Beringer, of Camden, 
was submitted, and finally decided upon for this signal honor. 
The award was not made, however, for any one conspicuous 
piece of work on the part of Dr. Beringer, but for a culmina- 
tion of activities covering a long period of years, and included 
work along educational, association and industrial lines. 
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“Dr. Beringer was born in Philadelphia, February 3, 
1860, and obtained his early education in the public schools 
of this city, being graduated from the Central High School 
in 1876. Later he entered the Philadelphia College of Phar- 
macy and Science, from which he was graduated in 1880. 
Subsequently he engaged in laboratory work. From 1892 to 
1894 he was director of the Microscopical Laboratory of the 
Philadelphia College. 

“In 1893 he was elected a trustee of his Alma Mater, and 
was active in the affairs of the college for many years as a 
member of the Committee on Publication and the Committee 
on Instruction, and as chairman of the Board of Trustees. 

“He was awarded the honorary degree of master in phar- 
macy by the Philadelphia College of Pharmacy in 1903, and 
from 1917 to 1921 he was editor of the AMERICAN JOURNAL OF 
PHARMACY. 

“Dr. Beringer also acted as a member of the Committee 
of Revision of the United States Pharmacopceia of 1910 and 
the Committee on National Formulary of the American Phar- 
maceutical Association of 1908, in the work of which his com- 
prehensive knowledge of pharmacy and allied sciences and his 
critica] judgment did much to give the United States Pharma- 
copeeia (IX) and the National Formulary (IV) their practical- 
ity. He is a member of the present Committee on Revision 
of the United States Pharmacopceia and the Committee on 
National Formulary.” 


IN MEMORIAM. 


Charles A. Weidemann. 


Dr. Charles A. Weidemann died on February 14th of heart 
disease—-a few hours after he had given a dinner party at his 
home, 2148 Green Street, in honor of his eighty-first birthday. 

Dr. Weidemann was born in 1843 at Louisville, Ky. His early 
education was had in the public schools of Philadelphia and he 
then became apprenticed to Thomas S. Stewart at Tenth Street 
and Girard Avenue, remaining over seven years, when he enlisted 
for Hospital Service during the Civil War, continuing in the serv- 
ice for nearly three years. 

He graduated from the Philadelphia College of Pharmacy in 
1867 and immediately went into the retail drug business for him- 
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self at Twenty-second and Green Streets, retiring from business 
in 1902. In the meanwhile, he became interested in medicine and 
matriculated in the Medical Department of the University of Penn- 
sylvania, receiving his degree in 1880. He then combined the prac- 
tice of medicine and pharmacy and with marked success. 

For more than fifty years (since 1868), he was a member of 
the American Pharmaceutical Association, and in 1877 became ac- 
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tively identified with the work of the Philadelphia College of 
Pharmacy. Ile was elected Recording Secretary in 1900, serving 
as such for twenty-one years. He was also active in the work of 
the Alumni Association of the College, having been elected Second 
Vice-President in 1875-1876, and again in 1882-1883, and First 
Vice-President in 1883-1884, and President in 1884-1885. 
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Few men have served the College more devotedly, as a mem- 
ber and official, than Charles A. Weidemann. In season and out 
of season, in fair weather and in foul, he was always in attend- 
ance upon its meetings. Honest, conscientious and faithful in the 
performance of his daily duties, he followed in his life the best 
traditions of his professions and gave the best that was in him to 
humanity, bringing comfort and health and happiness into the 
lives of many. 


ABSTRACTED AND REPRINTED 
ARTICLES 


ALCOHOL IN FACT AND IN FICTION.* 


Few truths stare us in the face. Even when they do so, the 
chances are a hundred to one that we do not recognise them for 
what they are. When the subject is highly controversial the odds are 
higher still. If we may resort to a metaphor that seems appropriate 
to the theme, the fumes of prejudice and passion have so obscured 
and often eclipsed the real issues as to the action and uses of alcohol 
as a beverage and a medicine, that even the clear, cold light of sci- 
ence fails to penetrate or dispel the smoke-cloud so copiously pro- 
jected alike by the partisans for, and against the retention of alcohol 
as an alleged stimulant, food, and precious medicine. The indi- 
vidual man of science, who, like the late Sir Benjamin Ward Rich- 
ardson, pronounces against alcohol, on ostensibly scientific grounds, 
is apt to be as much suspected of bias as the Anacreontic poet who 
gushes in dithyrambs about the raptures of hard drinking. If so 
contentious a question is ever to be lifted out of the area of party 
strife, it can only be through the medium and action of an inde- 
pendent neutral body of scientific experts, who are animated solely 
by a desire to sift out fact from fiction. In the present state of 
knowledge, no such “screening” can possibly be final. Some dross 
must remain mingled with the pure gold of truth, but there will be 
more of the nobler metal in the product than if the process were 
wholly in the hands of colour-blind or colour-crazy operators, who 
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imagine that they see or do not see the colour of gold in every- 
thing they handle. It may be objected that such an ideally enlight- 
ened and impartial authority as we have indicated cannot be found 
in this present evil world. And yet we venture to think that the 
Alcohol Investigation Committee of the Medical Research Council 
satisfactorily answers to such a description, inasmuch as it includes 
in its membership eminent names that are in themselves guarantees 
of scientific and logical competency. Cushny, Dale, Mellanby, Mott, 
Myers and Sherrington are leading and trustworthy authorities in 
their respective subjects, and we owe it to them and their colleagues 
on the Committee that the newly published second edition, enlarged 
and revised, of the report on “Alcohol: Its Action on the Human 
Organism,” is the clearest, most comprehensive, and convincing ex- 
position of the subject yet presented to the public. The report 
throughout is marked by circumspection and candour. The temper 
and tone of its authors is not that of special pleaders, but of earnest 
and yet dispassionate seekers after the truth, who take nothing for 
granted, and so base and accredit all their judgments on definitely 
ascertained and verified facts. As sound logicians of the Socratic 
school, they are aware of the fundamental need for, and value of, 
definitions in rational discussion. For all practical purposes, “alco- 
hol” is just “ethylic alcohol,” which is the most important constit- 
uent of alcoholic liquors, the “purity” or “wholesomeness” of which 
is not materially influenced by the various volatile substances present 
in most fermented and distilled liquors—so that all the talk about 
the superiority of pot-still to patent-still whisky, and the poisonous 
effects of “bad liquor” is so much fudge. If we accept the defini- 
tion that “a food is a fuel which the body can use as a source of 
energy,” then alcohol is a food, but it belongs to the class which 
are available only for immediate use, but are of no value as fuel 
reserve-forming materials. The term “drug” is used colloquially to 
denote a substance of a deleterious nature. In the report it stands 
for a substance which temporarily modifies the activity of the body. 
There is no clear-cut definition of a poison, but poison action is dif- 
ferentiated into “acute poisoning” and “chronic poisoning,” the al- 
coholic co-efficients of each of which complexes have been fully 
worked out and formulated, Investigations as to the food value ot 
alcohol establish that its absorption is complete, but is decidedly 
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slower when taken in the form of stout than when imbibed in equal 
dose and equal bulk of fluid as dilute spirits. There is no evidence 
to support the popular belief that malted liquors promote the secre- 
tion of milk in nursing mothers. A man of 10 stone weight dis- 
poses, by combustion, of about 7.10 cc. of absolute alcohol per hour, 
or about two-thirds of a pint of proof spirit in twenty-four hours, 
The body can derive up to one-fifth of the total energy it requires 
from the metabolism of alcohol, but there are obvious drawbacks 
to its substitution for other carbo-hydrates. When wine or beer 
aids recovery after a wasting disease, it does so because the food 
taken in ordinary forms is not adequate. For normal man alcohol 
has no advantage over an ordinary food-substance like sugar, from 
the point of view of its food value alone. The systematic study of 
the mental and neuro-muscular effects of alcohol demonstrates that 
in an adult accustomed to the moderate use of alcohol, a dose of less 
than 40 cc., equal approximately to 234 ounces of whisky, or 13%4 
pint of beer, exerts little or no appreciable influence on the perform- 
ance by him of muscular acts of a simple character. But for skilled 
movements involving a considerable degree of co-ordination even a 
smaller dose is followed by impairment, as respects speed and nicety 
of execution. There is no trustworthy evidence that in normal cir- 
cumstances alcohol improves the efficient performance of any mus- 
cular act, skilled or unskilled. In any quantity which affects them 
at all alcohol depresses the mental processes if they involve in any 
degree the higher mental faculties. There is only one known ex- 
ception—alcohol in moderate doses increases the rapidity with which 
a simple memory, such as that of a word once seen, is recalled to 
consciousness. All the subjective states of consciousness induced by 
the action of alcohol, such as the exalted sense of well-being, ex- 
hilaration, belief in access of power and efficiency, are illusory, being 
due to the suspension of the inhibitory functions of the higher nerve- 
centres in the cerebrum, which normally keep the individual en rap- 
port with the realities of life and thought. In its action on diges- 
tion, which is generally supposed to be salutary, the experimental 
evidence proves conclusively that whilst an aperitif stimulates the 
flow of the gastric secretion, the latter contains very little pepsin. 
There is no reason to believe that gastric movement is increased 
by alcohol, and some forms of contraction are arrested. Wines and 
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beers have a retarding effect on digestion, especially the acid varie- 
ties of the former. Moderate quantities of alcohol, particularly when 
mixed with other foods, have no serious effect, good or bad, upon 
the chemical processes of gastric or pancreatic digestion. It is not 
even certain that the so-called phychic effect of alcohol by dis- 
tracting the subject’s attention from cares and worries and induc- 
ing a more cheerful outlook upon life has any eupeptic influence. 
Contrary to popular and even to scientific belief, alcohol in moderate 
doses has no effect of practical importance on respiration, either for 
its use by normal persons, or for its medicinal use. The one specific 
effect is the paralysis by large doses of the respiratory centre, which 
is the cause of death in alcoholic poisoning. In its action on the circula- 
tory system, alcohol dilates the arterioles and capillaries by inhibi- 
tion of the vaso-constrictor innervation, but no scientific ground has 
heen discovered for any claim as to its practical value as a direct 
stimulant of the heart in cases of threatened failure of beat. Its 
apparently restorative effects in fainting, are due to its irritant action 
on the mucous membrane of the mouth and throat, which is com- 
parable with that of smelling-salts, or the irritating fumes of burnt 
feathers. The positive effect of alcohol on the temperature of the 
body is to lower it. The glow on the mucous membrane and on 
the skin is due to the dilatation of the blood-vessels in these tissues, 
and the consequent increased flow of blood through them, but this 
entails increased radiation and loss of heat from the flushed sur- 
faces which has to be compensated for by augmented activity of 
combustion in the muscles or blood-stream; and if there is pro- 
longed exposure to intense cold the balance between the heat lost 
and that generated cannot be maintained, and the internal organs 
are chilled. The ingestion of alcohol during, or as a preliminary to, 
prolonged or severe exposure to cold is on every ground to be con- 
demned. But if the cold is at an end, and the victim has been 
placed under conditions promoting warmth, the administration of al- 
cohol may have real value, inasmuch as it will promote the return 
of blood to the benumbed superficial tissues. In whatever form and 
quantity alcohol is taken, if it has an appreciable action at all, it is 
on the central nervous system, and the physiological manifestations 
depend on the percentage of alcohol in the blood. In cases of drunk- 
enness in man, the percentage may vary from 0.153 to 0.227. If 
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the blood content is over 0.6 per cent. there is a considerable like- 
lihood of death. A fatal dose for a man weighing 10 stone would 
be about 14 ounces of absolute alcohol, or nearly 114 pints of proof 
spirit, equivalent to two gallons of beer. There are material dif- 
ferences in susceptibility to the action of alcohol, and some persons 
become much more tolerant of it than others, but this protective 
adjustment is not acquired by all the somatic cells. Chronic alcohol- 
ism is due to a generalised devitalising action which entails func- 
tional derangement and sometimes structure disease of the stomach, 
liver, and intestines, but even when death is caused by delirium tre- 
mens, there is no discernible lesion of any part of the brain. Con- 
trary to a prevalent opinion, the drinker in an outdoor occupation, 
or who lives much in the open air, has not necessarily any advan- 
tage over the drinker of indoor life and little open-air exercise. 
Chronic alcoholism causes degenerative changes in the reproductive 
organs of both sexes, and the influence of alcohol on the germ 
plasm is transmitted by heredity to future generations not exposed 
to alcohol; but in this connection, experiments on animals seem to 
indicate that the ulterior result is to produce, by natural selection, 
a more robust and efficient stock than that maintained without alco- 
hol; but it would hardly be safe to encourage chronic alcoholism as 
an aid to eugenics. Alcohol differs from such habit-forming drugs 
as opium and morphine in the respects that its sudden withdrawal 
causes less severe symptoms, and that no high limit of tolerance is 
acquired by its prolonged use. But these are differences in degree 
rather than in kind. In medicine alcohol does not act as a specific 
cure in any disease, but its mildly narcotic action is probably the 
most important therapeutically. Its food-value is a factor to be 
reckoned with in cases in which the patient has little power of tak- 
ing ordinary nourishment, but the indiscriminate use of wines and 
spirits in pneumonia, enteric fever, and septic conditions is contra- 
indicated, because the course of the disease is not shortened, and the 
percentage of recoveries is not increased by such treatment. The 
mildly narcotic action of alcohol is most valuable in the treatment of 
acute infection accompanied by fever, and during convalescence from 
an acute infection, or during the course of a more chronic illness, 
alcoholic liquors may have some effect in improving the appetite. A’ 
patient lying in bed requires in food the daily equivalent of rather 
less than 2000 thermal energy-units or “calories” to balance his 
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necessary energy expenditure, and as the body of a healthy man is 
capable of decomposing as-much as two-third pint of proof spirit in 
twenty-four hours, this would yield 1100 calories—a substantial part 
of the energy required. For diabetic patients, even under insulin 
treatment, alcohol may still form an important item in the scientifi- 
cally adjusted diet, at least in the early stages of the regimen. There 
is no ground for the supposition that alcohol is a prophylactic. On 
the contrary, unless taken in strict moderation, it definitely lowers 
the power of resistance to an infection such as that of influenza or 
pneumonia, and in the latter disease, the prognosis for the free user 
of alcohol is always bad. The summing-up of the chapter in the 
Report on this subject is as follows: “Alcohol, when properly used, 
is a genuine therapeutic agent. If its use in other connections were 
unknown it would still be a valuable item in the Pharmacopeeia. 
Its true utility, however, is liable to be obscured by the unthinking 
attribution to it of various activities which it does not possess, and 
by the popular custom of recourse to it in almost every emergency.” 
The statistical and other evidence for the influence of the habitual 
use of alcohol on the duration of life is conflicting. It is indis- 
putable that immoderate drinking shortens life, but in only two of 
the statistical anlyses of Insurance Companies and Friendly Socie- 
ties, are the abstainers completely segregated from the non-abstain- 
ers, and the problem is complicated by factors such as the selec- 
tion of lives, that make it difficult to generalise definitely. The 
available evidence indicates that the death-rate is lower and the ex- 
pectation of life larger in the total abstainers section of an In- 
surance Society than in its non-abstainers section. There is no 
conclusive evidence that a consistently moderate use of alcoholic 
beverages shortens life. To epitomise the conclusions set forth in 
the final chapter of the Report, the main effects of alcohol that 
have any real significance are due to its action on the nervous 
system. The popular belief that alcohol is a stimulant seems to be 
of purely subjective origin and illusory. Alcohol is essentially a 
narcotic. The true nature of the drug action of alcohol is revealed 
in its seemingly contradictory effects on persons of different tem- 
perament when competing in games of skill in which temperament 
is an important factor. According to the idiosyncrasy of the player 
the action of alcohol is to impair the accuracy of his play, or, in 
the case of an excessively nervous player, to improve his perform- 
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ance by allaying over-anxiety and blunting self-consciousness. Al- 
chol has a food-value, but its use as a food substance has con- 
comitant drawbacks, the principal of which are its drug action and 
its non-production of metabolic products that can be stored as re- 
serves in the body. Even those alcoholic beverages that are re- 
puted to have the highest nutritional value, such as beer, owe more 
than half of it to alcohol, and so cannot be used as a large ele- 
ment in the working diet without risk of inducing such bodily dis- 
orders as may be incurred through the constant exposure of the 
tissues to the action of alcohol. If alcohol is used habitually 
as a beverage there are two imperative rules that must be strictly 
observed if detrimental consequences are to be obviated. First: 
such an interval should elapse between the times when alcoholic 
beverages are drunk as will prevent the persistent presence of a 
deleterious amount of the drug in the body; and, secondly, to avoid 
direct injury to the mucous membrane of the stomach, and to de- 
crease the risk of inebriation, alcohol should not be taken in con- 
centrated form without food. In some newspaper references to 
the Report, in the form of pleasantry or stricture, it is asserted 
that it tells us nothing about alcohol that experience did not teach 
and enforce long ago. But in the present case, there is this essen- 
tial difference between scientific doctrine and demonstration and 
common unscientific experience; the latter is personal, traditional, 
and fragmentary, and rests largely on feeling as a criterion, whereas 
the former is collective, historic, systematic and logical. One cele- 
brated writer has warned us that “feeling is mostly delusion,” and 
although reason corrects many delusions of the judgment, there are 
some so subtle and elusive that it is only the trained intellect that 
can detect and classify them. The patient shivering in the first 
rigors of a fever will insist that he is intensely cold, whereas the 
clinical thermometer proves that his temperature is above the nor- 
mal. And so with many of the subjective states induced by the 
action of alcohol. The results of scientific research, as recorded 
in the Report reviewed in this article, are invaluable in sorting out 
fact from fiction, and in setting forth the former in its full sig- 
nificance, and actual bearing upon the life and conduct of the indi- 
vidual, and the welfare of mankind. 
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SCIENTIFIC AND TECHNICAL 
ABSTRACTS 


STUDIES OF THE KyELDAHL MetHop.—Fleury and Levaltier 
(Jour. Pharm. Chim., 1924, 29, 137) have made extended studies 
of the determinations of nitrogen by this method, with a view of 
ascertaining the effects of catalysts, reducing and oxidizing agents 
and the temperature and time of heating. Following Folin’s sug- 
gestion to add syrupy phosphoric acid, they found that the follow- 
ing mixture reduced the time necessary to convert all the nitrogen 
in the test sample into ammonia in twelve minutes. 


They studied the initial and terminal boiling points of differ- 
ent mixtures of sulphuric and phosphoric acids and potassium sul- 
phate, but the data while interesting are not necessary to be given 
here. They did not find the additions of copper sulphate, mer- 
curic sulphate or ferrous sulphate more satisfactory than the mix- 
ture above given. Oxalic acid, however, in association with sul- 
phuric and phosphoric acid gave satisfactory results. They made 
tests to determine whether the decolorisation of the liquid is evi- 
dence that the reaction is complete. They found that with casein, 
for instance, the heating should be continued for a quarter to a 
half hour after the liquid has become colorless. H. L. 


CONTENT OF INDIA Optum.—The U. S. P., 6th 
decennial revision (1880) defined opium as the concrete milky ex- 
udation obtained in Asia Minor, by incising the unripe capsules of 
the Papaver somniferum L. The allusion tc location has been omit- 
ted in the current revision, but a standard of morphin content estab- 
lished. A discussion of the morphin content is brought about by the 
reception by the Journal of two pamphlets containing reports on the 
nature and quality of India opium. The pamphlets are from the De- 
partment of Agriculture in India (1921, 6) and give a large amount 
of information concerning experiments made with a view of increas- 
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ing the morphin content of the India product. The problem be- 
came of importance at the breaking out of the war, when the 
Allies were debarred from obtaining Turkish opium, a grade that 
almost always meets the assay requirements of western Europe, 
America and Japan, while India opium is decidedly inferior. The 
investigations were carried on for several years, by Harold E. An- 
nett, D. Sc., assisted by native talent in the persons of Hari Das 
Sen, M. Sc. and Har Dayal Singh, B. Sc. The opium plant has 
a serious enemy in a fungus analogous to the potato blight, which 
annually destroys many plants. 

The output of opium was greatly increased when sodium ni- 
trate was used as a fertilizer. As this increase was not accompanied 
by any appreciable decrease of the percentage of morphin, it seems 
that an important point has been ascertained. An incidental hu- 
man touch is a note that one lot of samples was stolen from the 
laboratory! General conclusions are that climate and weather con- 
ditions have little influence upon the morphin content, but weather 
conditions do seem to affect the amount of the opium. High night 
and day temperatures seem to diminish the yield. It is worth not- 
ing that no record is made of any experiments to determine the 
hydrogen-ion concentration of the soil, a factor that may have a 
powerful influence. 

Incidental to the report is a discussion of the functions of 
alkaloids in plants. The inquiry has naturally attracted the atten- 
tion of many botanists and pharmacologists, but it is not likely 
that any answer can be given. Three theories have been advo- 
cated : 

1. That they are nutritive materials used by the plant in meta- 
bolism. 

2. That they act as protective materials. 

3. That they are end-products of metabolism, stored for the 
most part in special cells where they cannot be readily re-absorbed 
into the plant tissues. 

Much difference of opinion exists among authorities upon the 
point. The third theory has much in its favor. Plants are incapa- 
ble of excreting any products except gases and volatile liquids. Un- 
like animals they have no excretory organs. Plants that live in 
water may, of course, excrete any soluble matters by osmose, but 
lend plants cannot. Alkaloids, glucosides and raphides may be 
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merely end-products which cannot be removed from the plant tis- 
sues. Incidentally some of these substances, especially the poison- 
ous alkaloids may protect the plant and under the influence of nat- 
ural selection the development of them will be encouraged in suc- 
ceeding generations. On the other hand, one of the most familiar 
and abundant storages is starch, and in that, by all data, we have 
not an end—but an initial-product, a storage of energy. It may be 
said, however, that in most alkaloids and in all raphides little if 
any energy exists that the plant can use. It is pointed out in the 
report that poppy seeds contain mere traces of the alkaloids, and, 
therefore, are not specially protected, moreover, many of the com- 
mon wild animals that would be likely to attack the plant are im- 
mune to its actions. H. L. 


REPORT OF THE ONE HUNDRED AND THIRD ANNUAL 
MEETING OF THE PHILADELPHIA COLLEGE 
OF PHARMACY AND SCIENCE. 


The annual meeting was called to order by President Braisted 
and the minutes of the previous meeting were read and approved. 

The report of the Special Meeting held on December 31st as 
a memorial to Professor Samuel P. Sadtler was presented and ap- 
proved. The following resolution was then read and recorded in 
the minutes: 

The Philadelphia College of Pharmacy and Science notes with 
deep sorrow the passing of Samuel Philip Sadtler on December 20, 
1923, and wishes to bear testimony to his splendid work and worth. 
For thirty-seven years he was professor of chemistry, for eight 
years professor emeritus of chemistry, for many years dean of the 
food and drug course, and in later life, chairman of the board of 
trustees of the College, a record of service unequalled in the his- 
tory of the institution. He was the last of that Old Guard of in- 
spiring teachers—Procter, Parrish, Maisch, Trimble and Reming- 
ton, who made the name of our institution famous among schools 
of pharmacy during the past half century. 

It is not necessary, at this time, to dwell upon his history or the 
chemical history he made, but it should be stated that his influence 
was felt not only in pharmaceutical circles, including the authorship 
of textbooks and the revision of the United States Pharmacopeeia, 
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but also as professor of chemistry for seventeen years in the Uni- 
versity of Pennsylvania, and as an active member of the Franklin 
Institute, the American Philosophical Society, the American Asso- 
ciation for the Advancement of Science, the American Chemical So- 
ciety, the American Electro-Chemical Society, the Chemical Societies 
of London and Berlin, and the Society of Chemical Industry. He 
was one of the founders and first president of the American Insti- 
tute of Chemical Engineers. In the field of industrial organic chem- 
istry he was an acknowledged national and international authority. 

Samuel P. Sadtler was a great man and a great chemist. Quiet, 
modest and of unusual force of character, he had positive opinions, 
stating them clearly and succinctly; but he never repeated them or 
dogmatically fought for them. He was tolerant of the opinions of 
others and had the judicial faculty to an eminent degree. He would 
have made a great lawyer. His mind was keenly analytical and his 
knowledge of chemistry almost encyclopedic and what was equally 
important his mental processes were synthetical—he could give a 
brief and comprehensive review of existing knowledge upon almost 
any subject of chemical science and then assemble his conclusions 
with unusual directness and precision. He knew the relative values 
of chemical facts as he knew the valencies of chemical elements. 
It was this quality that gave his opinions such commanding im- 
portance. 

Samuel P. Sadtler has gone from us, but the memory of his 
character, personality and work will stay with us through the years 
to come to stimulate and inspire. 

J. W. ENGLanp, 
F. X. Moerk, 
O. W. OsTERLUND, 
Committee. 


With Vice-president Rohrman in the chair President Braisted pre- 
sented a comprehensive report of the progress made during the past 
year, and referred optimistically to the outlook for the future. Upon 
motion of Mr. Osterlund the report was ordered to be published in 
the Journal of the College and also to be printed in letter or cir- 
cular form for general distribution among the members and others 
to whom the subject might be of interest. (Printed in full at the 
close of this report.) 
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Professor LaWall discussed the wisdom of keeping the need 
for an educational endowment of $500,000 in mind stating that this 
amount must be made available during the next few years in order 
that the College might maintain proper standing among the leading 
educational institutions. 

The report of the Publication Committee was read by Professor 
LaWall and upon motion was ordered to be received and the rec- 
ommendations contained therein adopted. Upon motion of Professor 
LaWall an auditing committee of three was appointed to audit the 
accounts of the Publication Committee. The Chair appointed Messrs. 
Stroup, Ruth, and Keeney to serve on this committee. 

The Editor’s report was read by Editor Griffith, and consisted in 
part of the following communication: 


“The following statistical data shows that the Journal has 
fairly well retained its record of preceding years in quantity and 
also probably in quality. 

56 
23 


“We point with pride to the fact that 38 of these original 
articles were contributed by members of the Faculty and Off- 
cers of the Institution. 943 pages constituted the volume of 
the year’s issue, this including the index. Fifty-four authors 
contributed to the Journal during its g5th year. 

“Articles of merit were reprinted from other Journals, and 
a department of abstracts and notes maintained, this with the 
assistance of many of the members of the Faculty. 

“The editorial columns are not considered closed corpora- 
tions and persons other than the Editor were invited to offer 
their good opinions. 

“A new venture into the literary world, namely the com- 
pilation and publication of the Popular Science Lectures, was 
undertaken by the College through the AMERICAN JOURNAL OF 
PuHarMACy. The progress of the venture is already marked 
enough to warrant the emphatic statement that this has been 
the most noteworthy effort of its kind that the College has 
ever undertaken. The following abstracts from letters volun- 
tarily sent by readers of the volume are typical of the recep- 
tion which has been afforded this unique enterprise. 

“From the head of the Department of Chemistry of a 
State University : 

“Tf you continue this publication I shall be certainly more 
than glad to indulge myself in a copy of the very first ones 
printed and hope you will place my name on the waiting list.’ 
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ay, 1924. 


“From the head of the famous Science Service Bureau: 

“*T wish a copy could be placed in every school and Col- 
lege of the country.’ 

“From a famous Philadelphia physician: 

“ ‘Where all the lectures are so good I cannot pick any as 
best.’ 

“From the Provost of a famous University: 

“*The enterprise is worth while—and I wish you long suc- 
cess in the undertaking.” 

“The last issue of the Literary Digest gave a full page re- 
print from the volume, thus affording the book and the College 
a worth-while publicity in a worth-while circle of readers. 

“The drug Journals in general, the English Chemical and 
Pharmaceutical Journals have referred to the book in high 
terms. 

“Certainly a venture, so admirably utilitarian and altruis- 
tic, should be perpetuated.” 


The Editor’s report upon motion was ordered to be received 
and filed. 

Professor LaWall referred to the wide and favorable comment 
which the course of Popular Science Lectures was receiving and 
spoke of the desirable publicity which was being given to the Col- 
lege by these lectures. Upon motion the thanks of the College was 
expressed to the members of the faculty in appreciation of their un- 
selfish and devoted efforts to make this new phase of College activ- 
ity a success. 

The report of the acting Curator, Professor Viehoever, was 
full of interest and information. He referred to the wealth of ma- 
terial in the possession of the College and outlined plans for proper 
classification, utilization and preservation. This report upon mo- 
tion was ordered to be received and filed. 

The report of the Librarian was read by Mr. England and upon 
motion was ordered to be received and filed. 

The Field Secretary Robert J. Ruth, made a comprehensive re- 
port of his work to date and outlined a constructive plan of activity 
for the ensuing year. 

Mr. England offered a resolution which expressed the great loss 
which the College had suffered through the death of Dr. Charles 
B. Weideman, who had served faithfully as its recording secretary 
during many years, and who was numbered among its oldest and 
most loyal members. Upon motion the resolution was adopted, 
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ordered to be spread upon the minutes and a copy sent to the fam- 
ily. 
The following report of Nominating Committee was read: 


“In compliance with the by-laws of the College we pre- 
sent the following list of nominees to be balloted for at the an- 
nual meeting to be held March 31, 1924, to fill vacancies occur- 
ring on said date. 

“Officers to be elected to serve for one year—four members 
of the Board of Trustees, each to serve three years. One vacanc 
remains in the Board—the unexpired term of Dr. S. P. Sadtler— 
which your Committee did not deem proper to fill at this time 
and therefore presents no nomination. The Board nominees 
herewith submitted are the present incumbents whose terms ex- 
pire March 31, 1924. 

“Nominees: President, Wm. C. Braisted, First Vice-Presi- 
dent, Frank R. Rohrman; Second Vice-President, Jos. L. Lem- 
berger; Treasurer, Milton Campbell; Corresponding Secretary, 
Jos. W. England; Recording Secretary, Ambrose Hunsberger ; 
Curator, Arno Viehoever ; Editor, Ivor Griffith ; Librarian, Free- 
man P. Stroup. 

“Trustees for three years: Richard H. Lackey, Theodore 
Campbell, Warren H. Poley, Ambrose Hunsberger. 

“Committee on Publication: Chas. H. LaWall, Jos. W. 
England, John K. Thum, Arno Viehoever, Julius S. Sturmer, 
E. Fullerton Cook. 

“Respectfully submitted, O. W. Osterlund, Chairman; Rees 


C. Roberts, J. S. Beetem, Quintus Hoch, E. G. Eberle—Nomi- 
nating Committee.” 


The report of the Nominating Committee was, upon motion, re- 
ceived and the Chair declared the meeting open for further nomina- 
tions. None were offered and upon motion the nominations were 
declared to be closed. Since there was no contest for any of the 
offices to be filled a motion was adopted instructing Mrs. C. H. 
LaWall to cast an affirmative ballot for all the nominees submitted 
by the Nominating Committee. Following the casting of the ballot, 
the Chair declared the said nominees elected to the respective offices. 
The meeting then adjourned. 
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THE PRESIDENT’S REPORT FOR YEAR ENDING 
MARCH 3lst, 1924. 


Philadelphia College of Pharmacy and Science. 


Although the Constitution and By-Laws of the College make 
no provision for a Presidential Report at this meeting, yet it seems 
especially fitting that some statement be given to the College body 
at this time showing the condition of the affairs of the Institution in 
order that you may have an intelligent view of the situation. 

The physical condition of the College continues to be good; a 
fair degree of cleanliness, neatness and sanitation has been main- 
tained. Repairs to keep the institution from deteriorating have been 
made as the needs have arisen ; equipment has been furnished where 
requested and added to where the growing needs of the college work 
has demanded it—the aim being to amply supply the necessary aids 
for teaching and instruction that shall maintain the College as a 
standard institution equal if not in advance of any similar organ- 
ization. Especially have endeavors been made to reassemble, class- 
ify and preserve, the splendid and abundant museum material for 
teaching and demonstration under the care of the Curator, Dr. Arno 
Viehoever. The acting Curator, has been untiring and enthusiastic 
in his work which forms so large a part of his responsibilities, and 
it is hoped that by September first of this year this department will 
be in satisfactory condition. The proper preservation of the speci- 
mens and apparatus for demonstration and teaching purposes has 
been a subject of much concern to the President and the completion 
of the work will give great satisfaction to all concerned. Some 
minor laboratories have been installed and perfected, largely the 
work of the chemical department, and Dr. Leffmann has devoted 
much time to parts of this work. The new laboratory on the grounds 
of the Botanical Gardens of the College at Glenolden is a progres- 
sive step and will permit research work with the fresh specimens de- 
rived from the Gardens. 

Kindly and co-operative association has been maintained with 
other schools and institutions, also with the various associations per- 
taining to Pharmacy and its allied branches. The gradual raising 
of educational standards of the College is continuing and we feel 
we are abreast of the times and able to meet any higher demands that 
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new legislation or custom may require. We expect to pass to a 
three years course for the Graduate in Pharmacy degree in 1925, 
this step being in line with the action of the majority of other lead- 
ing institutions. In general, we feel in all that pertains to pre- 
college training and preparation for the study of Pharmacy, we are 
well up-to-date. More interest is being manifested in the higher 
professional branches of work in the College and in the allied sci- 
ences taught in our school. 

We have been able to maintain a strong, interested, harmonious 
Faculty that is constantly making every endeavor by a close per- 
sonal contact with the pupil personnel as possible to enable the stu- 
dents to profit and understand and assimilate knowledge offered 
them in the College curriculum. The President wishes to urge every 
College member to read carefully the new curriculum for 1924 as 
the best means of getting a comprehensive grasp of the growth and 
the trend of the College work. 

The careful selection of student personnel, the splendid lectures 
in civics and ethics given by leading men of the city and nation, the 
inculcation of the new code of pharmaceutical ethics, the close, 
kindly, interested association of the Faculty with the individual stu- 
dent, are all tending to give us graduates of a splendid type and of 
whom we shall feel proud in the years to come. The present evolu- 
tionary period in Pharmacy is being carefully studied and noted with 
the idea that the College may be prepared to furnish the best edu- 
cational opportunities for the commercial, manufacturing, the re- 
search, and the teaching branches, which are marking the present- 
day specialties in the pharmaceutical world. 

The number of students in attendance this year is about seven 
hundred. 

The aim of the Faculty has been to develop earnest, hard- 
working students who realize that the time is limited in the College 
courses. With this view, the necessity for some relaxation and the 
development of College spirit has not been overlooked and a proper 
amount of social entertainment has been provided. Athletics are 
encouraged through the help of the Y. M. C. A. who offer the fa- 
cilities of their organization to our students. The President feels 
that with the short time allotted to graduates of Pharmacy, for 
study, that we have fully as much of amusement as is needed, and 
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feels pride in the spirit of devotion to study and the mental attain- 
ment manifested by the majority of our students. 

The financial affairs of the institution remain in excellent con- 
dition. The yearly resources have fully met the demands of the 
College needs. An efficient accounting system has been inaugurated 
and the books are open to any inspection at any time. Frequent 
audits are made to detect at once any errors. All officers handling 
or responsible for college funds are bonded. The various accounts 
of the College are kept distinctly separate. The accounts of the 
College proper being known as Account No. 1. The funds from the 
Fund Raising for “Expansion and Development” are separate and 
intact and known as Account No. 2 “Special.” All endowments are 
absolutely segregated and known as Account No. 3 “Endowment.” 
These funds are in the hands of a special committee who admin- 
ister, invest and account for these funds and assure their being used 
only for the purpose for which the donors have given them. 

All surplus funds are carefully invested by the Treasurer and 
financial officers and exact and elaborate audits and reports are made 
to the Trustees each month or when requested. 

The fund-raising efforts for the “Expansion and Development” 
of the college progresses satisfactorily. Since August we have had 
over 500 new pledges aggregating $50,000, and the instalments on 
all pledges have been paid with gratifying promptness. Interest in 
this work is not allowed to stagnate and is being maintained from 
the President’s office by constant communications to the past and 
prospective donors; by press and magazine notices whenever possi- 
ble; by numerous addresses; by circulating the splendid edition of 
the historical volume; by the yearly courses of free lectures given 
each year in the College and the periodic broadcasting of addresses 
by our leading professors. 

A field secretary also is employed who spends his entire time 
in canvassing the most promising and interested fields, soliciting sub- 
scriptions, giving definite information as to the present status of the 
College. The trustees hope much from this work of the field sec- 
retary. The expenses for this move is borne by the College and the 
pledged funds for expansion when paid are left untouched and 
safely invested until we come to the time of building. 

We are peculiarly fortunate in the position of the present site 
of the college which is constantly increasing in value, while the new 
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site with the projected improvements in its vicinity is constantly in- 
creasing in value and bids fair, with the building of the new depot, 
to be in the very heart of the coming city. So from every point of 
view, the position of the College looks bright. 

In order that the new College when built may be able to main- 
tain itself and continue its work along the advanced lines toward 
which the present evolution in Pharmacy seems to be trending, the 
Trustees are now engaged in raising an endowment fund of $500,- 
000. 

Looked at from a most conservative point of view, I can see 
only every reason at this time for thankfulness for our present ex- 
cellent condition and every reasonable assurance for the success of 
our future plans. 

This is however, the time for continued earnest endeavor on the 
part of every one interested in the welfare of the College. We can 
depend on the efforts of no one man alone but success depends on 
the united and determined purpose of every one, great and small, 
to assure the completion of the splendid development of this old 
institution. 

The Faculty is busy making a final study of plans so that we 
shall be ready with a carefully studied construction policy, complete 
in every detail, when the Trustees shall decide that the time to build 
has arrived. To take full advantage of the increasing values of 
our various properties, to complete the collection of the pledges 
promised and to be promised, to raise our endowment fund, and to 
allow for time to determine the exact requirements that will be de- 
manded of all pharmaceutical teaching institutions caused by the 
evolution of present-day pharmacy, it seems to me we should not 
advance too rapidly, but spend the time of this year and possibly 
next year in getting ready in every way for the building operation 
which we expect to begin about the spring of 1926. 

Let me finally, appeal to you for kindly co-operation, for stead- 
fast, consistent effort, and for that spirit of determined endeavor 
that must always be crowned with ultimate success in any legitimate 
and useful effort for the benefit of humanity as a whole. 


(Signed) W. C. Bralstep. 
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BOOK REVIEWS 


INDUSTRIAL HEALTH. Edited by George M. Kober, M. D., LL. D., 
and Emery R. Hayhurst, A. M., M. D., Ph. D., assisted by 
numerous collaborators. 8 Vol. Ixii-1184 pages. Philadelphia, 
P. Blakiston’s Son & Co. 


The problem of maintaining the health of workmen throughout 
the range of modern industries is a very complex one, and in some 
important respects still unsolved. The difficulties are largely in- 
herent in the industries themselves, for many involve risks either of 
serious accidents or production of disease. The cupidity or indif- 
ference of employers, and the lack of care on the part of work- 
men are formidable obstacles in the way of establishing ideal con- 
ditions. The latter feature is probably the most serious. Work- 
men naturally become careless after long experience, and restive 
under restrictions or under the enforcement of systematic precau- 
tions. The reports of the Pennsylvania labor authorities show many 
cases of injury of workmen by their fellows through carelessness. 
The toll of death, permanent injury and disease taken by some 
of the “key” industries is very large. Coal-mining, especially an- 
thracite mining, is a very dangerous industry, in spite of the efforts 
of sanitarians and legislatures. 

The work in hand is a comprehensive and extensive presenta- 
tion of all the important data at present available on the influence 
of industries on the health of workers, methods of prophylaxis and 
treatment of diseases that may arise. It does not, of course, con- 
sider surgical cases. The introductory matter includes brief no- 
tice of primitive industries and a summary of the development of 
the British control of mine and factory operations. The indus- 
trial revolution, which is such a feature of our present time, began 
in England with the invention of the steam-engine in the latter 
part of the eighteenth century. Some concentration of labor in 
establishments under capitalistic control existed at a very early 
period, and we learn from the book that Demosthenes’ father had 
a knife factory employing thirty hands. In the ancient world han- 
dicrafts were largely carried on by slaves, who were not by any 
means always of a race inferior to their owners. Captives in war 
were often devoted to heavy service both industrial and domestic. 
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Hector, with prescience that Troy was doomed to capture, and 
its inhabitants to death or slavery, tells his wife, as he takes leave 
of her to meet Achilles in mortal combat, 

“T see thee, trembling, weeping, captive led, 


In Argive looms our battles to design 
And woes, of which so large a part was thine.” 


The work of the two editors is supplemented by thirty-three 
collaborators, mostly Americans. A Philadelphian cannot be other- 
wise than somewhat disappointed to note that no Philadelphian is 
a contributor, especially as the city and its immediate surroundings 
constitute one of the greatest and most varied industrial sections 
of the world. The literature of the subject is immense, and has 
been drawn on by the editors and collaborators with thoroughness 
and care. Great difficulty is met in the investigation of the dis- 
eases of industrial workers. Employers are often unwilling to allow 
experts to enter their establishments. Many industries have proc- 
esses that have been developed in the course of the work and are 
kept carefully secret. There may be a real fear that the investiga- 
tors have a purpose of securing such information. It is very com- 
mon to find employers and workmen who regard the inquiries of 
the investigators, whether official or not, as impertinent or as ac- 
tuated by mere “crankiness,” and many hold that their conditions 
are nobody’s business but their own. It is well known to all who 
are familiar with industrial conditions that workmen are very liable 
to discard safety appliances, because these interfere somewhat with 
comfort or delay the work, and that they are careless as to routine 
sanitary precautions. It seems possible that in many cases in- 
dustrial conditions may be assigned as causes of disease when the 
disease may be due to habits, alcoholism, nicotinism, sexual ex- 
cess or even the use of forbidden narcotic drugs. The thorough 
investigation to enable these possible conditions to be eliminated or 
established is practically impossible in the present state of society. 
Enough has, however, been already ascertained to show that mod- 
ern industries are in themselves the cause of much injury and in- 
validism, that could be prevented by means now available. 

It is impossible to discuss even the main features of the book 
in the space available for review, but some portions which have 
special interest can be considered. One turns with. curiosity to 
the chapter on poisoning by carbon monoxide. This gas has fig- 
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ured so extensively in the fatality.column of industrial accidents, 
that the thorough discussion of the subject that the book presents 
is welcome. Forty pages are devoted to it, contributed by Dr. 
Appelbach of Chicago, and revised by Dr. Hayhurst. The writer 
of this review was one of a committee appointed years ago by the 
College of Physicians of Philadelphia to prepare a protest against 
the proposed extensive employment of water-gas in the city. The 
protest met with derision by the newspapers but the wisdom of 
the committee has been amply proved by the large number of 
fatalities that have been recorded since the introduction of the 
gas. The original illuminating gas (coal-gas) was rarely fatal, 
but the large proportion of carbon monoxide in water-gas causes 
it to appear frequently in the bills of mortality. The introduction 
of the internal combustion motor, has added another and widely 
operative source of poisoning by this agent. The specific manner 
of its poisonous action has long been known. It has power to 
attach itself to the hemoglobin with an affinity that oxygen at or- 
dinary pressure cannot overcome, therefore the important ingred- 
ient of the blood is thrown out of use. It is stated in the article 
that the affinity is 300 times that of oxygen such such a figure is of 
no importance and of doubtful validity, On the subject of possibility 
of slow poisoning by inhalation constantly of small amount of the 
gas, the data seem to be discordant, but it seems sure from physio- 
logic and chemical reasons that such exposure must be injurious. 
Artificial respiration of ordinary air and transfusion of blood are 
not approved as remedies. The latter method was at one time 
in favor. Inhalation of pure oxygen is advised. This acts prob- 
ably by what is called “mass action.” The proportion of free oxy- 
gen in the cells of the lungs is materially increased, a larger amount 
of this enters the blood stream, and the equilibrium of the carbon 
monoxide hemoglobin in relation to oxygen is disturbed, and a 
small amount of the monoxide is exchanged for oxygen. This oc- 
curs steadily and the whole of the poison is in time eliminated. The 
chapters on lead and phosphorus poisonings are also of great in- 
terest and value. The book is extremely valuable as a comprehen- 
sive account of the present knowledge of industrial hygiene and 
of the methods necessary for bettering the conditions of work- 
men. It is also interesting reading. Not infrequently it shows the 
minor errors in chemical nomenclature and notation that are com- 
mon in works by doctors not trained in the modern chemistry, but 
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these do not detract from its merits. Dr. Alice Hamilton, in her 
article on petroleum products, says that petroleum is the result of 
the subterranean distillation of vegetable matter. Some prominent 
experts would object strongly to this and the sentence might as 
well be omitted in a future edition. Typographic errors, so far as 
noted by the reviewer are few and not misleading. The book is 
creditable to all concerned in its production. 


Henry LEFFMANN. 


QUANTITATIVE ANALysIS. By Stephen Popoff, Ph. D., Acting Head 
of Analytical Chemistry, State University of Iowa. 342 pages, 
5% x 7%. Cloth, $2.25. P. Blakiston’s Son & Company, 
Philadelphia. 


We have here a book on quantitative analysis in which the 
author’s purpose has been three-fold: “First, to incorporate in a 
single book the theory, laboratory instructions, problems, and ex- 
planations for the calculation of these problems; second, to em- 
phasize the law of mass action and the theory of equilibrium to 
quantitative reactions; third, to incorporate some of the more re- 
cent advances in analytical chemistry.” 

The author has done well, and has accomplished his purpose 
in the main. The chapters on electro-analysis and electrometric 
titrations are timely, and tell their story in a concise manner. It 
is unfortunate for those not in the author’s classes that “the labor- 
atory instructions for a course in electro-analysis consist in spe- 
cial mimeographed instructions which will be given to you.” 

No errors in spelling and printing were noticed, although in 
the list of reference books we find Griffin-Technical Analysis, Phar- 
macopeeia, and Leach-Food Analysis. These should more properly 
be Griffin-Technical Methods of Analysis, United States Pharmaco- 
peeia and Leach-Food Inspection and Analysis. 

In general, the book should prove a very acceptable addition to 
the library of the teacher and student of quantitative analysis. 


Foran. 


Messrs. Longmans, Green & Co., the well-known publishers 
of London, New York, Toronto, Bombay, Calcutta and Madras, 
have submitted the following two books for review: 


394 Book Reviews {Am Jove, 


PractTicAL PuysicAL CuHemistry. By Alexander Findlay, M. A., 
D. Sc., Professor of Chemistry, University of Aberdeen. With 
117 Figures in the Text. Fourth Edition, Revised and En- 
larged. Demy Octavo, 298 pp. Cloth, $2.25. 


The inclusion of physical chemistry in the curriculum has be- 
come a necessity in an up-to-date course in chemistry. The student 
of inorganic and organic chemistry has at his command an abund- 
ant supply of textbooks, but the student of physical chemistry has 
hitherto been forced to rely, almost entirely, on the textbook of 
Ostwald or Ostwald and Luther. Although this forms in every 
way an admirable guide and book of reference to the advanced 
worker in physical chemistry, it has not proven suitable for the 
general student, whose chief desire is to obtain some knowledge of 
the experimental foundation of the subject. This is the reason for 
the birth of the work before us and its name “Practical Physical 
Chemistry.” 

How well and thorough the book is written and the subject 
is covered can be seen from the sixteen chapters from which we 
will mention the following: Determination of Weight and Volume; 
Density of Liquids and Gases; Thermostats; Viscosity and Surface 
Tension; Optical Measurements; Molecular Weight of Substances 
in Solution; Conductivity of Electrolytes; Measurements of Electro- 
motive Force; Thermochemistry ; Determination of Solubility; Col- 
loids. 

The Appendix contains many valuable tables as f. i. Interna- 
tional Atomic Weights, Viscosities of Liquids, Surface Tension of 
Liquids, Solubilities of Some Sparingly Soluble Salts, Hydrogen 
Ion Concentrations and ph Values and Logarithim Tables. 

In above volume the author has created an excellent book, a 


real “Practical Physical Chemistry” which we wish the best of 
success. 


ELECTRICITY AND MAGNETISM. By Sidney G. Starling, B. Sc., A. 
R. C. Sce., F. Inst. P., Head of the Physical Department, Mu- 
nicipal College, West Ham. With Diagrams. 4th Edition. 12 
mo. 612 pp. Cloth, $4.00. 


When a book within the short space of twelve years undergoes 
four editions and two new impressions, this is a true sign of its 
usefulness and popularity. The volume before us is one of the 
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very best texts on electricity and magnetism and is written by an 
authority on these subjects. It is the result of many years of teach- 
ing and imparts an adequate knowledge of the present state of the 
subjects with due reference to the historical sequence of their de- 
velopment and to the effect of modern research. The book is un- 
usually well written and the explanations are strikingly clear and 
simple. The 464 diagrams enhance the value of the book to stu- 
dents and investigators. While chiefly written for advanced stu- 
dents we can highly recommend the work to all interested includ- 


ing pharmacists. 
Otto RAUBENHEIMER, Ph. M. 


CHEMISTRY OF THE RARER ELEMENTS. By B. Smith Hopkins, Pro- 
fessor of Inorganic Chemistry, University of Illinois. Demy 
8vo. 376 pp. Cloth, $4. D. C. Heath & Co., Boston, New 
York, Chicago and London. 


Under the term “Rarer Elements,” the author includes those 
elements which are little known either because of scarcity, neglect 
or ignorance. The chemistry of some of the rarer elements is de- 
veloping rapidly, since we are just beginning to appreciate some- 
thing of their usefulness. The book is the outgrowth of a lecture 
course given by the author at the University of Illinois at Urbana. 
The chemistry of many of the rare elements is still in a decidedly 
chaotic state. The literature contains conflicting statements, mis- 
leading discussions and downright errors. The author has at- 
tempted to select those statements which seem to bear the greater 
weight of authority in such cases. 

From the different groups of Mendelejeff’s Periodic System, 
Prof. Hopkins made a selection of the rarer elements as can be 
seem from the following few examples: 

From Group I: Lithium, Rubidium and Caesium. 

From Group III: The Rare Earths and Gallium, Indium and 
Thallium. 

From Group V: Vanadium, Columbium and Tantalum. 

From Group VIII: The Platinum Metals. 

The monographs on each rare element are very complete and 
include: Historical, Occurrence, Extraction, Separation, Detection, 
Determination, Metallurgy, Properties, Uses, Compounds, etc. The 
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book is well written and contains a mint of knowledge. We hope 
that it will stimulate further research in the developments of many 
of these rarer elements. Last, but not least, we trust that the new 
edition will also include an author’s index. 

Otto RAUBENHEIMER, Ph. M. 


ARZNEIBEREITUNG UND HEILKUNDE IN DER Kunst. 50 Bilder mit 
begleitendem Text von Professor Dr. Hans W. Singer. Gehe- 
Verlag, Dresden. 

“Pharmacy and Medicine in Art” is the title of this interest- 
ing book, containing 111 pages of text and fifty excellent repro- 
ductions of woodcuts, drawings and paintings. The text treats 
the “ups and downs” of pharmacy and medicine from Aesculapius 
to the eighteenth century, as reproduced by monuments in art. 
Among the latter we want to point out the following: Cosmas and 
Damian, Patrons of Pharmacy, Public Preparation of Theriac; 
Apothecary Shop in 1500; Physician in Sick Room in Sixteenth 
Century; Death and Physician (by Hans Holbein); At the Den- 
tist’s in the Sixteenth Century ; The Quack in the Seventeenth Cen- 
tury ; Anatomical Theatre in Leyden in 1610; Doctor Promotion in 
the Seventeenth Century; Apothecary Shop in Sixteenth Century; 
Inspection of Pharmacy in Nueremberg about 1680; Arrival of the 
Surgeon at the Hotel about 1731; Marriage a la Mode; La Dec- 
laration de la Grossesse; and many reproductions pertaining to 
alchemy and hospitals. 

Prof. Dr. Singer has rendered a valuable service to history 
of pharmacy and medicine by the compilation of this book and The 
Gehe-Verlag, a branch of the well-known drug firm Gehe & Co., 
of international reputation, deserves credit for the publication of 
the work. May it become better known, also on this side of the 
Atlantic and may it give rise to a little more interest on that ne- 
glected subject “History of Pharmacy and Medicine!” 


Otro RAUBENHEIMER, Ph. M. 
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